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EXECUTIVE SUMMARY

1. On January 25, 1978 representatives of the U.S. Fish and Wildlife
Service's Division of Ecological Service (FWS-ES), the Michigan Department
of Natural Resources, the Detroit District, U.S. Army Corps of Engineers
(COE), and the U.S. Army Cold Regions Research and Engineering Laboratory
(CRREL), witnessed the ramparting of ice blocks at the shoreline and the
hydraulic transport of sediments and aquatic biota onto shore ice, during
the passage of an ore carrier off Frechette Point in the St. Marys River;
this event generated interest in an investigation of the effects of vessel-
induced, under-ice surge and drawdown waves in Great Lakes connecting channels.

2. In response to requests received in November-December 1978 from
FWS-ES and the COE, the Great Lakes Fishery Laboratory (GLFL) agreed to
undertake a COE-funded study during January-April 1979 at selected sites
in the St. Marys River, to provide a base of information for evaluating
the effects on fish, fish-food organisms, and fish habitat at those sites
of ship-induced, under-ice surge waves, created by vessel passage in the
adjacent ice-covered navigation channel.

3. Sampling was conducted at Frechette Point and Six Mile Point in
the St. Marys Rivpr during January 16-20, February 13-19, and March 13-18,
when there was solid ice cover, and during April 17-21, immediately after
the solid ice cover had been broken up by heavy vessel traffic.

4. 1acroinvertebrates of 56 taxa were identified in 75 Ponar grab
samples taken during January-April at Frdchette Point and Six Mile Point.
The most abundant organisms were Chronomidae (midge larvae), Oligochaeta
(worms), and Gastropoda (snails); collectively they comprised about 67% of
the total number of organisms collected. Pelecypoda (fingernail clams),
Amphipoda (scuds), Polychaeta, Ephemeroptera (mayflies), and Trichoptera
(caddisflies) were common in all samples and collectively made up about
22% of the total. The density of benthic macroinvertebrates (all taxa
combined) for all stations and months was 14,125.8/m2.

5. One-way analysis of variance tests (ANOVA) revealed no significant

differences (-= 0.05) in mean density of benthic macroinvertebrates among
samples collected at different locations, water depths, and months, but
subsequent evaluation of the power of these tests showed they would have
failed to detect a significant difference in mean macroinvertebrate
densities between locations 45% of the time, between depths 60% of the
time, and between months 70% of the time. An unequivocal demonstration
of effect (or no effect) would have required analysis of additional
samples to improve the power of the ANOVAs, and probably also the collec-
tion of additional unaffected baseline data during a winter or series of
winters when there was no vessel traffic in the study area.
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6. Drift nets fished 98 times at Frechette Point and Six Mile Point
during February 15-April 21, 1979, captured macroinvetebrates representing
24 taxa, aquatic macrophytes (Elodea), detritus, planktonic microcrustacea,
and fish, but no fish eggs. Examination of the drift net fishing records
and the records of vessel passages through the study area revealed a large
increase in the amount of drift occurred as a result of vessel passage
during the period of solid ice cover. Comparison of drift net catches in
March when there was solid ice cover and moderate vessel traffic with
catches in April when there was heavy floe ice and very heavy vessel traffic
suggests the effect of vessel passage on drift was greater when solid ice
cover was present.

7. The significance of the observed vessel-induced drift cannot be
demonstrated with the available data. However, the biota and detritus
represented in the drift net catches may constitute an energy resource
that is important to production in the portion of the St. Marys River
covered by the study. The accelerated transport of this material through
the system in winter, when production approaches the annual minimum may
result in a considerable energy loss to the portion of the system from
which the drift material was transported.

8. A total of 132 light penetration measurements Tnade at different
levels in the water column suggested that vessel passage increased
turbidity; they also suggested that the disturbance of the sediments by
vessel passage was less when solid ice cover was replaced with heavy floe
ice cover.

9. A total of 73 fish representing seven species was caught in
gillnets, fyke nets, and traps during January-April. White suckers
dominated the catch (76.7%), followed by burbot and sculpin (each at 6.8%);
other species taken included yellow perch, lake herring, northern pike,
longnose sucker, and ninespine stickleback. Too few fish were collected
to determine if vessel passage affected fish distribution or abundance in
the study area; none of the fish we collected exhibited any anatomical
anomalies that we could attribute to the effects of vessel passage. The
burbot was the only winter-spawning fish that we collected in the study
area, and we have no evidence to indicate that burbot spawned in the
study area.
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INTRODUCTION

On January 25, 1978, during an inspection tour of the St. Marys
River, representatives of the U.S. Fish and Wildlife Service's
Division of Ecological Service (FWS-ES), the Michigan Department of
Natural Resources, the Detroit District, U.S. Army Corps of Engineers
(COE), and the U.S. Army Cold Regions Research and Engineering
Laboratory (CRREL), witnessed the passage of the ore carrier, Philip
R. Clarke, off Frechette Point. The vessel, which was traveling at a
relatively high speed (11.4 mph), produced rather marked effects on
the nearshore area including the ramparting of ice blocks at the
shoreline and the hydraulic transport of sediments and aquatic biota
onto shore ice.

In response to requests received in November-December 1978 from
FWS-ES and COE, the FWS Great Lakes Fishery Laboratory (GLFL) agreed
to undertake a COE-funded study during January-April 1979 at selected
sites in Lake Nicolet, the St. Marys River, to provide a base of
information for evaluating the effects on fish, fish-food organisms,
and fish habitat at those sites, of ship-induced, under-ice surge
waves, created by vessel passage in the adjacent ice-covered
navigation channel. The GLFL also agreed to evaluate the information
developed during the study, and other relevant materials that were
available, and render judgments, where possible, regarding the effect
and impact of ship-induced, under-ice surge waves on the above-
mentioned biota and their habitat.

As requested by COE, this study was performed under a Memorandum
of Agreement between GLFL and the Great Lakes Basin Commission (GLBC),
which acted as the Environmental Studies Coordinator for some of the
winter navigation-related research funded by COE. According to the
terms of the Memorandum of Agreement (GLBC-79-5110) some of the
information needed by GLFL to select the study locations and sites and
evaluate the impact of vessel passage on the biota of the St. Marys
River was to be supplied by CRREL and by Lake Superior State College,
who were also under contract to GLBC.

MATERIALS AND METHODS

The general study area selected by COE (Figure 1) is located in
the U.S. waters of the St. Marys River in a 25.7 mile stretch of the
river identified by CRREL and COE as an area most likely to experience
impact from winter navigation. Two locations within the general study
area were identified by CRREL as being particularly susceptible to
impact by ship-induced, under-ice surge waves; these locations were
Frechette Point and Six Mile Point (Figure 2). A third location,
Ninemile Point, (not shown on Figure 1), was also originally
identified by CRREL for study. We conducted limited sampling (for
macrozoobenthos) at Ninemile Point at the beginning of the study, but
because of its inaccessibility (in winter) were forced to exclude that
location from further study.
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At each of the two remaining locations we selected two sites for
study. One site at a location was selected as a potentially high
impact site and the other site as a potentially low impact, (reference
or control) site (Figure 2). Selection of the high and low impact
sites was based primarily on the relative amount of vessel-induced
disturbance of the physical environment observed at the various sites
by CRREL and GLFL staff. A total of five sampling stations was
established at each site along the 1, 2, and 3 m depth contours
(Figure 3).

Benthic macroinvertebrate samples were collected with a Ponar
grab at Frechette Point and Six Mile Point. At Frechette Point, three
replicate grab samples were taken at each station (1, 2, 3, 4, 6, 7,
8, and 9) at the 1 and 2 m depth contours (Figure 3). At Six Mile Point
Point, three replicate grab samples were taken at each station (11-20)
at the 1, 2, and 3 m depth contours (FiTare 3). Samples were
collected once per month, January-April, at all stations listed above,
except station 19, which was not sampled in February because ice cover
extended to the bottom. All grab samples were washed through a U.S.
standard #30 sieve and the residue was preserved in 10% formalin.
Samples were taken to GLFL where the macroinvertebrates were
extracted, identified, and enumerated. As set forth in the Memorandum
of Agreement, only one sample from each three-replicate set was
analyzed; the remaining samples were archived and are available if
needed. A total of 30 samples was also taken with a Ponar grab at
Ninemile Point in January, before it was decided to eliminate that as
a sampling location; all of those samples were also archived.

Drift samples were collected with standard cone-shaped plankton
nets, 30 cm in diameter with 580 Vm mesh. Each net was anchored in
the current with a long rod; one end of the rod was driven into the
river bottom and the other end extended above the ice surface. The
net was fished just above the bottom and was attached to the anchor
rod in a manner that allowed the net to swing freely from side to side
in response to changes in direction of the current. In February,
drift samples were collected at Frechette Point high impact site at
four stations (7a, 7b, 7c, and 7d). These stations were located
across the 1 m depth contour between stations 7 and 9; they were 57 ft
apart and station 7a was 57 ft from station 7. In March and April,
drift samples were taken at Frechette Point and Six Mile Point on the
1, 2, and 3 m depth contours at stations 2, 4, 5, 7, 9, 10, 12, 14,
15, 17, 19, and 20. Drift nets were fished 20, 36, and 42 times in
February, March, and April respectiveiy for a total of 808 h (average
of 8.2 h per set). All material present in each drift net when it was
lifted was placed in a sample jar with water and 10% formalin and
taken to GLFL for processing and analysis. Each sample was processed
by first extracting the macrophytes; the amount of macrophyte material
was then quantified b, measuring the surface area of each macrophyte
fragment with a Li-cor leaf area meter LI-3000.1/, using a method
developed by GLFL (C. Brown, personal communication).

-/Use of trade names or manufacturers' nar s does riot imply Government
endorsement of any commercial product.
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Macroinvertebrates were then sorted from the samples, identified, and
enumerated, using a dissecting microscope. The remaining material in
the sample (detritus) was put into suspension by shaking the sample
jar, and then decanted onto Whatman #1 filter paper, leaving the
heavier inorganic material (sand, etc.) in the jar. The detritus and
the filter paper were then dried 4 h at 105 0C in a drying oven, and
weighed to the nearest milligram on an analytical balance.

Light levels were measured in the water column with a Photomatic
Model 1 submersible photometer calibrated in foot-candles. Readings
were taken at the surface, middle, and bottom of the water column at
stations 2, 4, 5, 7, 9, 10, 12, 14, 15, 17, 19, and 20. A total of 18
light penetration measurements was made in February, 36 in March, and
78 in April.

Sampling for fish was conducted with graded-mesh gillnets (140 ft
long and 6 ft high, with 20 ft each of 1, 1-1/2, 2, 2-1/2, 3, 4, and 5
inch mesh, stretched measure), fyke nets (16 ft long x 4 ft diameter
pot; 75 ft wings; 1-1/2 inch mesh netting, stretched measure), and
small hardware cloth traps (1 ft high x 2 ft wide x i ft long covered
with 1/4 hardware cloth). Gillnets were set perpendicular to the
shoreline on the 2 m depth contour at Six Mile Point (stations 14 and
19) on January 16, and left overnight; strong water currents at
Frechette Point prevented us from making similar sets there, on
January 16, as planned. When we lifted the gillnets at stations 14
and 19, we found them filled with macrophytes to the point that they
could not have fished effectively. Because of the macrophyte clogging
problem and the fact that high water velocity prevented their use at
Frechette Point, we discontinued the use of gillnets and conducted all
subsequent fish sampling with fyke nets and hardware cloth traps.
Fyke nets were set overnight at the 2 m depth contour with the wings
extending downstream; they were set at stations 9 and 14 in February
and at stations 4, 9, 14, and 19 in March and April. A total oZ two
fyke net sets was made in February, seven in March, and eight in
April. Hardware cloth traps were set overnight at the 2 m depth
contour at station 4; two traps were set in March and two were set
again in April. Fish taken from the nets and traps were measured
(total length in cm) and returned to the water alive.

RESULTS AND DISCUSSION

BENTHIC MACROINVERTEBRATES

Macroinvertebrates of 56 taxa were identified in 75 Ponar grab
samples taken during January-April at Frechette Point and Six Mile
Point (Table 1, Appendix 1). The taxonomic composition was quite
similar at both locations with minor exceptions; eight taxa (mostly
caddisflies, Trichoptera), were collected at Frechette Point but not
at Six Mile Point, and five taxa were found at Six Mile Point but not
at Frechette Point. The aquatic insects (Diptera, Ephemeroptera,
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Table 1. Benthic macroinvertebrates collected by Ponar grab from the

St. Marys River at Frechette Point and Six Mile Point,

January-April 1979. (F =found only at Frechette Point;

S = found only at Six Mile Point.)

Cnidaria Coleoptera

Hydra Haliplus (S)'
Dytiscidae (S)

Tricladida
Lepidoptera

Rhabdocoela
Neuroptera

Nematoda Sialis.(F)

Nemertinea (S) Trichoptera
Mystac ides

Hirudinea Triaenodes
Cheumatopsyche

Oligochaeta Hydropsyche (F)
Neureclipsis (F)

Polychaeta Polycentropus

Manayunkia speciosa Agrypnia
Ceraclea (F)

Copepoda Hydroptila
Setodes (F)

Decapoda Molanna

Orconectes (F) Oeceti s
Phylocentropus

Ostracoda Psycomyia (F)

Amphipoda Hemiptera

Gammarus Corixidae (S)

Hyalella azteca
Acarina

Isopoda Arrenurus-
Asellus
Lirceus Gastropoda

Amni cola

Diptera Campe loma

Tipulidae (S) Cyraulus

Ceratopogonidae Helisoma

Chironornidae Lymnaea

Empididae Physa

Simulidae Valvata sincera
V. tricarinata

Ephemeroptera Goniobasis livescens

Ephemerel la
Baetisca (F) Pelecypoda

Caenis Pisidium

Epheme ra .S.phaerium
Ilexagen ia
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Coleoptera, Lepidoptera, Neuroptera, and Trichoptera) displayed the
highest diversity with 29 taxa followed by molluscs (Gastropoda and
Pelecypoda) with 11 taxa. The taxonomic composition of the macro-
benthic fauna in the study area was very similar to that found in
studies conducted in the St. Marys River in 1974-75 (Hiltunen 1978a)
and in 1979 (Gleason et al. 1979) and also in the lower St. Clair
River in 1977 (Hiltunen 1978b).

In the present study the most abundant organisms were Chronomidae
(midge larvae), Oligochaeta (worms), and Gastropoda (snails);
collectively they comprised about 67% of the total number of organisms
collected (Table 2). Pelecypoda (fingernail clams), Amphipoda
(scuds), Polychaeta, Ephemeroptera (mayflies), and Trichoptera
(caddisflies) were common in all samples and collectively made up 22%
of the total. The same major groups (Chironomidae, Oligochaeta, and
Gastropoda) were also found to be numerically dominant in other
macroinvertebrate studies on the St. Marys River (Hiltunen 1978a and
Gleason 1979) and on the Lower St. Clair River (Hiltunen 1978b); there
were, however, two exceptions: (1) gastropods (snails) comprised
45.1% of the total number of benthic macroinvertebrates taken by
Gleason (1979) in the St. Marys River, while in the present study
gastropods (snails) comprised only 19.7% of the total; and (2)
Hiltunen (1978b) found that oligochates (worms) comprised 49.2-62.6%
of the total catch in the lower St. Clair River, whereas in the
present study they were only 22.5% of the total.

In the present study, average densities of major groups (Table 2)
ranged from 129.1/m 2 for Trichoptera (caddisfly larvae) to 3,517.7/m 2

for Chironomidae (midge larvae). These densities were quite similar
to densities reported for the same groups for the St. Marys River and
the St. Clair River by Hiltunen (1978a, 1978b). The only major
exception was that the average density of oligochaetes in the St.
Clair River was higher than that found in the present study, probably
because the samples on which the St. Clair River study was based were
taken in spring and fall when oligochaete densities are normally
higher than in winter.

In the present study, the total density of benthic macroinverte-
brates (all taxa combined) for all stations and months was 14,125.8/m2

(Table 2). Total density was quite variable and ranged from 1,894/m 2

in March at Frechette Point high impact site to 25,174/m 2 in February
at Six Mile Point low impact site (Table 3). Densities were higher at
the low impact sites in most instances. At the Frechette Point low
impact site, densities were higher in all months except February and
at the Six Mile Point low impact site they were higher in all months
except March (Table 3).

Three, one-way analysis of variance tests (ANOVA) were run to
determine if there were significant differences in mean density of
benthic macroinvertebrates between locations (all months, depths, and



9

Table 2. Density (average number/m 2) and relative abundance (as percent
of total) of the major groups of benthic macroinvertebrates
collected by Ponar grab from the St. Marys River, January-
April 1979. [All stations and months combined.]

Average number/m2  Percent of total

Chironomidae 3,512.7 24.9

Oligochaeta 3,177.5 22.5

Gastropoda 2,786.0 19.7

Pelecypoda 1,485.5 10.5

Polychaeta 973.1 6.9

Amphipoda 478.8 3.4

Ephemeroptera 158.1 1.1

Trichoptera 129.1 0.9

All others 1,425.0 10.1

Total density for all
taxa combined 14,125.8
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Table 3. Density (average number/m2 ) of benthic macroinvertebrates
(all taxa combined) taken by Ponar grab from the St. Marys
River, January-April 1979.

Location Month
and site January February March April

Frechette Point

High impact site 9,824 16,404 2,726 1,894

Low impact site 13,222 8,688 21,621 6,999

Six Mile Point

High impact site 17,611 9,000 20,032 17,962

Low impact site 21,313 25,174 18,689 18,801
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sites were pooled within each location), between the I and 2 m depths
(all months and sites were pooled within each depth), and among months
(all sites and depths pooled within months). These tests were
performed on the untransformed raw count data, and because data from
benthic macroinvertebrate samples often fit a negative binomial
distribution, on the count data transformed (by Log10 + 1). The
results of all tests were the same: no significant differences
(= ' 0.05) were found. A three-way ANOVA was not run because there
were too few degrees of freedom to test the interactions between
factors.

The results of the above tests suggest that there was no decrease

in density of benthic macroinvertebrates due to vessel-related
disturbance throughout the course of the study. However, the results

of the ANOVAs could also be interpreted to mean that control or
reference sites were affected to the same degree as the high impact
sites.

Because sample sizes in our study were small, we tested the power
of the ANOVAs to detect significant differences that may have been
present. Results of a "power of ANOVA" test (Dixon and Massey 1957)
indicated that our sample sizes and sample variances would have
failed to detect a significant difference (at - = 0.05) in mean
macroinvertebrate densities between locations 45% of the time; between
depths 60% of the time; and between months 70% of the time. Using
methods described by Kastenbaum et al. (1970) to determine sample size
requirements for one-way ANOVA, we determined we would have needed 62
samples per location, over 200 samples per depth, and 40 samples per
month to detect a significant difference (at - - 0.05) in means 80% of
the time, or to fail to detect a significant difference in means only
20% of the time. We have 150 archived samples collected during the
study that could be processed .to satisfy the sample size requirements
to conclusively demonstrate whether or not significant differences
exist between locations and among months; there is, however, an
insufficient number of archived samples to permit us to conclusively
demonstrate whether significant differences occur between depths.

Thus, a provisional demonstration of the effect of vessel passage
on the density of benthic macroinvertebrates at the study sites will
require (1) that we analyze additional samples to improve the power of
the ANOVAs and (2) that the ANOVAs show a greater decrease in density
at the high impact sites. An unequivocal demonstration of effect (or
no effect) would also require additional "unaffected baseline" data
collected during a winter or series of winters when there was no
vessel traffic through the study area.
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DRIFT

Drift nets were fished at Frechette Point and Six Mile Point
during February 15-April 21, 1979, (Appendix 2). Macroinvertebrates
representing 24 taxa were identified in the drift net catches (Table
4). All but four of these taxa (Mysis, Chaoborus, Isonychia, and
Paraleptophlebia) were also found in the samples taken with a Ponar
grab in the study area during January 16-April 20, 1979. The presence
of these four taxa in the drift net catches, but not in the Ponar grab
samples is not surprising. Mysis and Chaoborus are epibenthic forms
often found in the water column; and, in the nymphal form, Isonychia
and Paraleptophlebia are free-ranging (nonburrowing, nonclinging)
macroinvertebrates of flowing waters that are also frequently found in
the water column. The macrophyte catch in drift nets consisted
entirely of green, unrooted fragments of Elodea about 0.5-15 cm long.
Detritus taken in the drift nets consisted mostly of small fragments
of decaying plant matter of terrestrial and aquatic origin; planktonic
microcrustacea present in the catch were not identified and were
included in the detritus component of catch. One small sculpin
(Cottus sp.) was taken in the drift nets; no fish eggs or other fish
were present in the drift net catches.

Examination of the drift net fishing records and the records of
vessel passages through the study area during February-April
(Appendices 2 and 3) revealed that only in February could an
unequivocal demonstration be made of the effects of vessel passage on
drift net catch. At all other times, vessel traffic in the study area
was too frequent to permit the collection of drift net samples that
could serve as an unaffected baseline against which the samples
reflecting the effect of vessel passage could be compared.

Drift net fishing effort and catch in February at the Frechette
Point high impact site summarized in Table 5 reveals a total of 102
net hours of fishing effort expended from 0900-1700 h on February 15
to 1030 h on February 16 yielded catches of macroinvertebrates of
0-0.24 organisms/h, no macrophytes, and small amounts (0.02-0.04 g/h)
of detritus (almost entirely microcrustaceans). Catch rose sharply
during 1030-1230 h on February 16 to over 10 macroinvertebrates/h,
over 7 cm2 of macrophyte material, and to 0.24 g/h of detritus (mostly
decaying plant matter). Catch rose moderately for macroinvertebrates
during 1230-1430 h to 14/h, and sharply for macrophytes and detritus
to over 16 cm2/h and 5.38 g/h respectively. Catch of macroinverte-
brates and detritus then declined during 1400-1600 h to about 8 CM2/h
and to 0.28 g/h respectively (about the same levels recorded during
1030-1230 h), while macrophyte catch continued to rise, to over
42 cm2/h.
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Table 4. Macroinvertebrates collected in drift nets fished at
Frechette Point and Six Mile Point in the St. Marys River,
February 15-April 21, 1979. [a-Not found in Ponar grab
sample.]

Cnidaria Ephemeroptera
Hydra Ephemera

Hexagenia
Hirudinea I sonychiaa

Baetisca
Oligochaeta Caenis

Paraleptophlebiaa
Amphipoda

Gammarus Trichoptera

Mystacides
Isopoda Agrypnia

Lirceus
Hemiptera

Mysidacea Corixidae
Mysi. relictaa

Acarina

Di ptera Gastropoda
Chaoborusa Amni cola
Chrionomidae Campelona
Simulidae Gyraulus

Physa
Valvata sincera



14

Table 5. Drift net fishing effort and catch at Frechette Point high impact
site (station 7), February 15-16, 1979. [Each catch is an average
value representing samples collected in four nets fished simultane-
ously on the I m depth contour.]

Dates and hours nets fished
Effort and catch Feb. 15 Feb. 15-16 Feb. 16

0900-1700 1700-1030 1030-1230 1230-1400 1400-1600

Effort (number of
net-hours fished) 32 70 8 6 8

Catch (per net-hour)

Macroinvertebrates
(number) 0 0.2 10.9 14.0 8.4

Macrophytes (cm
2

plant surface area) 0 0 7.33 26.67 42.23

Detritus (g) 0.02 0.04 0.24 5.38 0.28
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Information on vessel movement through the study area obtained
from the U.S. Coast Guard (Appendix 3), Alger (1979), Gleason et al.
(1979), and on-site observations by GLFL staff collectively revealed
the following: no vessels passed the study site on February 13-15;
the U.S. Coast Guard cutter, Mackinaw, passed the Frechette Point high
impact site on February 16, downbound at 1015 h, and passed again,
upbound at about 1030 h, followed by the P.R. Clarke at 1250 h, the
C.J. Callaway at 1304 h, and the J.C. Munson at 1328 h. Apparently
the low catches in drift nets lifted at 1700 h on February 15 and at
1030 h on February 16 can be taken as the unaffected baseline
condition, because no vessels passed the site during February 13 and
14 (no earlier records of vessel passage in February were examined),
or on February 15. The Mackinaw passed the site downbound at 1015 h
and, although its passage could have been expected to have increased
the catch in the nets lifted at 1030 h, the data of Table 5 indicates
it did so only minimally, if at all.

On its return trip upbound past the study site at 1030 h,
however, the Mackinaw seems to have caused a large increase in catch
of all of the components of drift in samples covering the period
1130-1230 h. An entirely satisfactory explanation for this difference

in catch resulting from the downbound and upbound passages cannot be
made with the available data. No records of vertical ice displacement
(a measurement of under-ice disturbance that could have increased
drift catches) were made during the Mackinaw's downbound passage.
Gleason et al. (1979) provide a record for the upbound passage of the
Mackinaw at 1030 h which indicates that the maximum vertical ice
displacement was small (11.2 cm) relative to those caused by the three
vessels that passed upbound at 1250-1328 h (60-64 cm). The results of
Alger's (1979) study reveal that a vessel moving downstream at a given
speed will cause considerably less vertical ice displacement and
vertical sediment suspension than the same vessel passing upstream at
the same speed; however, application of this generalization is
confounded by the fact that the Mackinaw was backing upstream when it
passed the study site at 1030 h. Nevertheless, the large increase in
catch in the drift nets during 1030-1230 h on February 16 can be
attributed to the disturbance (changes in current velocity and
direction and the vertical displacement of ice and bottom sediments as
described by Alger 1979, and Gleason et al. 1979) caused by the
Mackinaw passing the study site and also to the disturbance caused
upstream from the study site by the continued upbound passage of the
Mackinaw. The large catches in drift nets lifted at 1400 h can be
attributed to the passage of the P.R. Clarke, the C.J. Callaway, and
the J.C. Munson at 1250, 1304, and 1328 h, respectively, and to the
disturbance caused upstream of the study site by the continued upbound
passage of those vessels and the Mackinaw. No vessels passed the
study site during 1400-1600 h on February 16 and the relatively high
catches during that period reflect only the disturbances caused at the
site by the earlier passage of vessels during 1030-1328 h and the
continuing disturbances upstream caused by their upbound passage.
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The increase in catch of macrophytes during 1400-1600 h (over
that during 1230-1400 h) while catches of macroinvertebrates and
detritus decreased can be explained in part on the basis of the
buoyancy of these three components of the drift net catch. Our
observations of the macrophyte fragments in the water-filled sample
jars revealed that these fragments were relatively buoyant, suggesting
that those fragments dislodged from deposits in low current areas or
broken from rooted stems by vessel-caused disturbance would remain in
the water column long enough to be transported considerable distances
downstream by under-ice river currents. The buoyancy of the macro-
invertebrates and detritus in the sample jars was low compared to that
of the macrophytes suggesting that the catch of macroinvertebrates and
detritus during 1400-1600 h should indeed have decreased faster than
that of the macrophytes. Bottom-seeking responses of benthic
macroinvertebrates would also reduce their presence in the water
column and their vulnerability to capture in the drift nets more
quickly than would the passive sinking of the macrophytes and perhaps
even the detritus.

Thus, the high drift catches shown in Table 5 during 1030-1600 h
on February 16 can clearly be attributed to physical disturbances of
the benthic and epibenthic habitat caused by vessels passing the study
site.

Comparison of the average catches in drift nets for Frechette
Point and Six Mile Point and for the high and low impact sites during
March and April (only the Frechette high impact site was sampled in
February) revealed differences which are difficult to interpret
unequivocally, but which suggest areas which may require additional
study. Moderately large differences wera evident between the catches
of macroinvertebrates at Frechette Point and Six Mile Point.
Unweighted average catches based on pooled values from Table 6 for
high and low impact sites for March and April at each location, and
calculated as follows, showed the macroinvertebrate catch at Frechette
Point (0.18 organisms/h) was about twice as large as that at Six Mile
Point (0.09/h):

Frechette Point: 0.04 + 0.44 + 0.01 + 0.21 = 0.18
4

Six Mile Point: 0.01 + 0.09 + 0 + 0.25 = 0.09
4

Similar calculations revealed the macrophyte component of catch at the
Frechette Point location (1.55 cm2/h) was about half that at Six Mile
Point (3.11 cm2/h) and that the detritus component of catch at
Frechette Point (0.23 g/h) was slightly less than twice that at Six
Mile Point (0.14 g/h). Catches in drift nets at high impact sites
also differed markedly from those at the low impact sites. Unweighted
average catches based on pooled values from Table 6 for the two
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Table 6. Drift net catches, March 13-April 21, 1979.

Average catch per hour
Macro-

Sampling Location invertebrates Macrophytes Detritus
period and site (number) (cm2) (g)

March 13-18 Frechette Point

High impact 0.04 5.12 0.25
Low impact 0.44 0.58 0.06

Six Mile Point

High impact 0.01 3.46 0.01
Low impact 0.09 1.14 0.05

April 20-21 Frechette Point

High impact 0.01 0.13 0.26
Low impact 0.21 0.36 0.36

Six Mile Point

High impact 0 6.97 0.47
Low impact 0.25 0.88 0.04
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locations for March and April showed the macroinvertebrate catch at
the high impact sites (0.02 organisms/h) was about 1/10 that at the
low impact sites (0.23 organisms/h); macrophyte catch at the high
impact 3ite (3.92 cm2/h) was about 5 times that at the low impact site
(0.74 2/h); and detritus catch at the high impact site (0.25 g/h) was
about twice that at the low impact site (0.13 g/h).

Because benthic macroinvertebrates transported into the water
column by vessel-induced disturbance would (for the reasons mentioned
earlier) tend to settle to the bottom relatively quickly where they
would not be susceptible to capture in drift nets, the observed
differences in catch of benthic macroinvertebrates in drift nets at
the vaiious locations and sites could be expected to be positively
correlated with their densities in the bottom populations in the
immediate vicinity. The higher catch of macroinvertebrates in drift
nets at the low impact sites than at the high impact sites during
March-April is consistent with the higher densities of macro-
invertebrates in the bottom populations at the low impact sites than
at the high impact sites as shown by the Ponar grab samples of Table 3
for March-April; the unweighted average densities calculated from
Table 3 for March-April are 15,027/m 2 for the low impact sites and
10,653/m 2 for the high impact sites. A similar correlation was
expected between drift net catch and Ponar grab samples at Frechette
Point and Six Mile Point, but was not found; the densities calculated
from Table 3 were 8,310/m2 and 18,871/m 2 respectively for the two
locations. The available data do not permit explanation of these
inconsistent results.

The almost compleze absence of information on the source
populaions of the two other major components of catch in the drift
nets prevents interpretation beyond that given above for the February
15-16 catches; the locations of stands of macrophytes and deposits of
detritus in and upstream of the study area are not known and could not
be readily determined during the period of ice cover when this study
was conducted.

Comparison of the drift net catches in March with those in April
permit an examination of the effect on drift of vessel passage during
and after the period of solid ice cover. Catches in drift nets in
March differed little from those in April. The unweighted average
catches of macroinvertebrates in March and April, based on pooled
values from Table 6 for all locations and sites by month calculated as
follows were virtually identical:

March: 0.04 + 0.44 + 0.01 + 0.09 = 0.15
4

April: 0.01 + 0.21 + 0 + 0.25 = 0.12
4
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Unweighted average catches of macrophytes in March and April were also
similar (2.57 and 2.08 cm2/h, respectively), and the detritus catch in
March (0.20 g/h) was almost identical to that in April (0.18 g/h).

In one respect, the lack of an apparent difference between drift
catches in March and April (Table 6) is not surprising. Although the
solid ice cover present in March broke up (apparently in response to
icebreaker activity and heavy vessel traffic, rather than ice-melt and
heavy runoff) just before sampling was conducted in April, the
limnological conditions that prevailed on March 13-18 and could have
influenced drift catch probably differed little from those on April
20-21. Water temperature changed little during March and April,
because the river had solid ice cover in March and a heavy cover of
floe ice in April. River discharge (flow) was also closely similar in
both months; average discharge from Lake Superior was 1903 m3/s in
March and 1893 m3/s in April (Alger 1979). Perhaps what is surprising
is that the catch in March is so similar to that in April despite the
heavier vessel traffic that occurred during the April sampling period
(Appendix 3). A total of eight vessels passed through the study area
on March 11-18, four of these during March 13-14 and 17-18, while
drift nets were being fished (Appendices 2 and 3). In contrast, a
total of 30 vessels passed through the study area on April 19-21; 22
of these passed on April 20-21, while drift nets were being fished.

The lack of larger catches in the drift nets in April when vessel
traffic was considerably heavier suggests that the effect on drift net
catch of vessel passage through the study area was greater when there
was solid ice cover than when there was only floe ice cover.

The significance of the observed vessel-induced drift cannot be
demonstrated with the available data. However, the biota and detritus
represented in our drift net catches may constitute an energy resource
that is important to production in the portion of the St. Marys River
covered by our study. The accelerated transport of this material
through the system in winter, when production probably reaches the
annual minimum, may therefore result in a considerable net energy loss
to that portion of the system from which the material is transported.

TURBIDITY

Light levels were measured at the surface, middle, and bottom of
the water column to determine if vessel passage increased turbidity,
as shown by a decrease in light penetration. Because light
penetration varied unpredictably (apparently as a result of
differences in ice thickness and condition) we calculated light
penetration as follows, using the light measurements at the middle and
bottom of the water column:

ft-candles at bottom x 100 % of light reaching bottom from middle
ft-candles at middle
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The results indicate that light penetration at stations on the I m
depth contour was generally lower in February than in March or April
(Table 7). One exception occurred in February at station 7a at
1330-1340 when 37.5% of the light that reached the middle of the water
column also reached the bottom. We also observed that light
penetration in March and April was greater at the low impact sites
(Table 7). The same trends observed at the stations on the 1 m depth
contour also occurred at the stations on the 2 and 3 m depth contours.

Vessel passage occurred either during or just prior to all light

level measurements except those taken in March (Appendices 3 and 4);
therefore, we used March data as the unaffected baseline from which to
measure the effects of vessel passage. With the exception of one
measurement at station 7a in February, light penetration was lower in
February than in March (Table 7), indicating vessel passage may have
caused the decrease in light penetration observed in February. Light
penetration was greater in April than in March in several instances
(Table 7) in spite of heavier vessel traffic in April (Appendix 3).
The breakup of solid ice cover in April may have reduced the vessel-
induced disturbance of bottom sediments and permitted greater light
penetration despite heavier vessel traffic.

The available data suggest that vessel passage caused decreases
in light penetration (an increase in turbidity) under ice cover and
that the greater decreases were caused at the high impact sites.
Additional unaffected baseline data are needed for a conclusive
demonstration of the effects of vessel passage on light penetration
under ice cover in the study area.

FISH

A total of 73 fish representing seven species was caught by all
gear during February-April (Table 8; Appendix 5). White suckers
dominated the catch (76.7%), followed by burbot and sculpin (each at
6.8%); other species included yellow perch, lake herring, northern
pike, longnose sucker, and ninespine stickleback. Gillnets fished
twice in February caught one white sucker, and hardware cloth traps
fished twice in March and twice in April caught a total of five
sculpins and one ninespine stickleback. Fyke nets caught 6 white
suckers (average of 3 fish/net night) in February; 11 white suckers
and 1 burbot (average of 1.7 fish/ net night) in March; and 38 white
suckers, 4 burbot, 2 lake herring, 2 yellow perch, 1 longnose sucker,
and 1 northern pike (average of 6 fish/net night) in April. The lower
fish catch in February and March indicates few fish were in the study
area or that the fish in the area moved little at that time. The
higher catch in April may have been due to ice breakup and early
spawning-related movements in the study area.

Too few fish were collected to determine if vessel passage
affected fish distribution or abundance in the study area; none of the
fish we collected exhibited any anatomical anomalies that we could
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Table 7. Percent light penetration from the middle to bottom depths at
1 m (depth) stations [under ice cover] in the St. Marys River,

February 16-April 21, 1979.

Date and time of measurement

Site Station 2/16 2/16 3/18 4/21 4/21 4/21 4/21

Frechette
Point High 1310- 1330-
Impact Site 1320 1340 1445

7a 15.7 37.5

7c 14.5 21.6

7d 17.5 20.2

7 35.3

Frechette
Point Low
Impact Site 1500 1100 1300 1500 1700

2 46.4 73.1 59.2 50.0 53.8

Six Mile
Point High
Impact Site 1415 1600 1800

12 25.6 14.7 20.5

Six Mile
Point Low
Impact Site 1400 1630 1830

17 33.3 22.6 75.0
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Table 8. Total number and relative abundance (expressed as percent of
total) of all species of fish collected by all gear at Frechette
Point and Six Mile Point, January 16-April 21, 1979.

Percent of

Common name Scientific name Number total

White sucker Catostomus conmnersoni 56 76.8

Burbot Lota Iota 5 6.8

Sculpin Cottus sp. 5 6.8

Yellow perch Perca flavescens 2 2.7

Lake herring Coregonus artedii 2 2.7

Northern pike Esox lucius 1 1.4

Longnose sucker Catostomus catostomus 1 1.4

Ninespine stickleback Pungitius pungitius 1 1.4

Total catch 73 100.0
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attribute to the effects of vessel passage. The burbot was the only
winter-spawning fish that we collected in the study area, and we have
no evidence that they spawned in the study area; as mentioned above,
no fish eggs of any kind were collected in the drift nets.
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Appendix 1. Estimates of benthic macroinvertebrate density from Ponar
grab samples taken at Frechette Point ana Six Mile Point in the
St. Marys River, January 16-April 20,. 1979.
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ALL rIPICRA 3078

SP HEM fR 0'T EPA
EP1HCMEP.ILIAC
MFXAGI:NIA 4

ALL EPHLM!.RO%' 1ERA 83

7R ID-OPTEP)A
HYORCPSYCI-IDAE 1

MVSlAcIl4:S I

PUL YC UT7C PUS I

AL TICIIOP1LRA 62

ACARINA 2 41

GASI HOPELIA
AMN I CU. A 16

(YRAULLS 15

LYFINAEA I

VALVAIA SIf4(,P.A 25

VALVAIA lFICAkIl.1~A 42

ALL GA4:I1IPI.A 2045

PEILYPIIA
p1:it i'M 11.

..PFAICP I fli1

ALL PELECYPOrA 248



30

OACKCBENINfGS UF THIE ST. PARYS PIVER STATION 07

CATC VLPTfPI.) T .Ax(fj -- GRAB COUPITS-- MEAll NO.1 '2

1/20/79 1.0 C:4 ID)AK I A
fly URA .9 186

ALL CNIUAtIA I6

NEMATCI0A 14 289

H I KUL It 4. 1 21

OL iGUCFALIA 51 1054

POLYCHAFIA
MAAYtII,K I A SPEC IlOS 16 331

ALL PULYCOE01A 331

AMPH IPCCA
GAF lRU S 2

HYALFLLA 12

ALL AHPHIPOOA 289

ISUPU&A

ASELLUS 1 21

ALL ISOPUVA 21

CH I t~rI:-: I HA. 230 4752

ALL UIPILRA * 4793

EPt1EP( {F0 P7 FPA

FPHErC .I t'AL
HEX AC IP11' 2

ALL PII'-ROPTE4A 83

Tk ICHOIPTtPA
hYLRCPT IL 10t.C 2

MYST 'C I O& , 2

ALL TRICHOPTERA 83

ACAR INA 6 124

GAST R fo1 ,)% 46
AMU, I C( t A

GYP ,UL U24

4
PHY SA

46
VatVAIA S IN(.A f

VAI. VAIA T, ICARI IAIA |45

-------. -.--------- 54 75

ALL G ,ASI<0I'(o(;A

P FLI- c Y PIl i 78 578
P ISIr; I UP
-------- 57U

ALL PF L. CYV[(
' ,



31

PACROBENT40SH CF THE Sr. MARYS RIVER STATIOT 08

OATE DEPT(HM.) TAXON -- GRAP COUNTS-- MEAN IO./riZ

1/20/79 1.0 C141PA.'RIlA

HYORA 6 124

ALL CN|DARIA 124

NEMATODA 8 165

OL IGOCI AETA 1 1591

POLYCHAETA
MANAYU."iKIA SPECIOSA 47 971

ALL POLYCH4F IA 971

AMPHI I PO A
GAMMARUS I

HYALELLA AZIECA 1

ALL AMPHIPODA 41

DIPTERA
CERATCPOGCJ"I !U.4DE I
CH RON fJ ; IrAL 95 1963

ALL CIPTEPA 1983

EPI.L'4ER!DAE
EPHEMERA 3

ALL EPH'4EROPTERA 62

TRICHOPTURA
fEU-CLF I[SIS 1 21

ALL TRICffPTIRA 21

ULURCPTERA

SIALIS 1 21

ALL NEUROPIERA 21

AC A R IIIA 4 63

GASTPOPOUA
AMN I CfIL A 35

GYP AUL US

VALVATA S INCF RA 11

VAL V 1A 1A IF Cilt [.ATA 17

ALL GASTRfPr(" 
1364

PEL ECYPOIA
P1 1f S ItIU4 1 3 ?69

ALL P[LL YPCt)A 
269



32

VACRCP.ENJHOS ur THE ST. MAVY!) RIViR STATION4 09

WAE DEP~T(P IAXflN --GRAB C~tV4TS-- MFAN NO./M2

1/20/19 2.o C~ilARIA

HY CR A 33 682

ALL ENIDARIA 682

N4E ATO CA 4 83

IIIRUCIW4A 10 207

CL ICOCt ACTA 89 1839

POLYCHAr TI
MANAYU!.V 1' SPEC iOSA 1 21

ALL POLYCFAFTA 21

AMPH LPCC

HYALELLA A71ECA 1

ALL AIVPtI IP(,DA 4.1

I SOPOfA

AS [IL US 2 41

ALL ISOPOVA 41

DIPT ER A
CEPATCPnGIU[AF 5
CHIPC(ThO-IfMAC 219 4525
ALL CIO'TERP 4628

EPHEMRITP1OAL
E PHEt' E A I

HEXAC.EI IA 6

ALL EPI~IFPCC01ERt 145

LEP IOUPI E A 2 41

TIt CI-CP1EH.A
IIytLPC'Pi IL ItCA[ 1 21

ALL 1k IC,(it' ICRA 21

ACAR1INA 1 21

GA 51 POPCt' V
AMtN I CflL A 4

CYRMI;L11u. 2?

H E-L I ,f-: A 21

plY SA I

VALVAIA &PiFC~kA 59)

VALVAlA TPICA'-I IATI4 98

ALL GA~UnA4938

IS V U-34 70?

ALL Pt I CYP'.'' 7u?



33

PALktUIENT HOS (IF T L , I* MAkYl, R I VER STAI IUN 1

CA7 E !rEPTH(M. I TAXfN -- (,RAS CU1JNTS-- t'EAN 4./11,2

1/16/79 1.0 LaIDARII.
HYDRA 121

ALL CPIIUARIA 21

RHARDUr.OL LA 3 62

NEMATUDA 1t0 2273

CL IGOCI-AETA 326 6735

P01 YChiAETA

HANAYUNK IA SPEC IOSA 101 2087

ALL POLYCI*AE7A 2087

AMPPJPCJA
GAMMARU S 3

HYALELLA l.ZTECA 13

ALL AMPIIIPUDA 331

I SOPOFIA
4ASFLLUS 1

I IRCEUS 3

ALL ISOPOCA 83

C iIERA
CEkAT(JPU(,OIDAE 12
CMHCAF 1C. IMAE 52 1074

ALL LII'ILRA 1343

E PHrMLF. P TER A
E PHE ML ROPT ERA
CAEUI1S1

EPHEliikI DAE
E PHEM'4ERA 6

HEXACCN IA 10

ALL EPPEPICROPTERA 351

TR1Cl-)Pl ERA
MYSILCIDES I

PCLYCr'4T'CPUS I

ALL TRICHOPTERA 4.1

ACAP. INA 7145

GA ST HOPOD )A

AMN~ I COL A 33

(iYRAULUS 4

NFL 1I'.?IA 3

L YMNA IA 2

VALVAlA S 114(FRA 37

VAt VAIA T~iCAPUJAlA 19
ALL G~llJV~l;A2025

iPELFCYPI;I -
v I IIIii.i4? 866

ALL Pd ICYl't;A 66t;



PACHCIJLNIHOS Of T14C ST. P'.RYS RIVt3k STAY JON 12

CATE F EPTH( M . I I AXON 34--GRAB COUNTIS- 14EA14 NC./P2

1/16/79 1.0 CNII)AHIA
HYt DR A 2 At

ALL CNIIIARIA 4.1

RHABCW3C0EL A 2 41

HJE MAT 0DA 182 3760

HIRUCINEA 4. 83

01 IGoCt-AETA .1 7056

POLYCHAETA

MAIJAYU.IKIA SPrCIOS' 444' 9173

ALL PO)LyLIALTA 9173

OSIHACOPA 3 62

AMPHI IPOrA
GAMMARUS 2

IYALELLA 10

ALL AMPH1PCT"A Z48~

ISUJPUGA
ASELLUS 8 165

ALL ISflI'CA 165

DIPTERA
CLRAIGPUIGLNIDAF
ClilRO'4Lr-1ICAE 95 1963
ALL PIPISH£ 2066,

E P I- I - kVPT ERA

CAH; Is 1

EPh[E.ER IDAE

EPHEMERA 4

I4XACI1i I A 9

ALL FP1IEMFROPTSRA 289

COL EOPTERA

HAL 'PLIDAE. 1 21

ALL CCLC0OPTEI.A 21

TRICK-LPTERA
HYEVRrPT IL IDAE I

MYSTACILES 8

OECCTIS Is

P01 Vt £41 A(LS2

ALL Tkd Ej'!'fI!A 4 C

AC A < I W4. 6 124

GAS7 P nflcr)A

h .' I C 0L , 67

CYPAULUS 7

f,[ L 151'41 2

Poly sA 3

V~t VAT A 5,iECEPA 62

Vtt VAT t. TF lEAF IN:A TA 79

A.LL hi STt,IjiA 4til5

PILC~rYNI A

AL )"i;I (I 0(,I57 lift.



35

V.ACRCFRENTNOS OF T71j ST. MARYS RIER STATIONe 13

DATE O)EPTHIM.) I kxtl) --GRAB COUNTS- MEAN NO.012
----------------------------------------------------------------------------------------------------

1/16/79 1.0 CHNI 0A.I A
HY'iRA 2 4

ALL CNICJARIA 4

RHABDOCDELA 4 63

NE1MATOICA 32 661

HIRUVINEA 2 '.1

OLIGOCIPhETA 107 2231

POLYCH~AETA
IMANAYUNEKIA SPECIOSA 132 2727

ALL PCJLYCHiAETA 2727

AI4PHIPcflA
GAI9'APUS I

HYALELLA 4

ALL AMPHIPOGA 103

DIPT ER A
CERA7PGJI lnAF 2
CH'PUNCFM 10AE 135 2789
EMPICIflAF 2
ALL DIPTEkA 2872

EPHEm.FRIP TFRA
EPPEKEP IDGAE

EPHEPCRA *2

NEFXAGEN IA I

ALL EPhYEROfPIERA 62

TR IC14OPTERA
V'OL ANN A I

MYSIAiC IDES 5

OECLTI S 4

ALL TRIC11I1rLRA 207

AC AR INA 4 83

GASIRnprflDA
AMN I C0 L A 28

GYkA(LII~S 6

HEL I Sf.14 A 2

PHYSA I

VALVATA 5 IN CE RA 2

VALVAIA KICARIN.ATA 4b

ALL CAS7kIU;CdVA 1797

P ELECVpnPDA
P I ~ f; Iut* 23 475

ALL PELLCY1410(A 475



FACkCP ENT I ICS LiF I I. S I. MARY R RIV IR 36 STAI IO1N 114
CAI F ;I'll. I TAX( ~~ LI1 MLtAIJ*U..

1/17/79 2.0 CNII.RIA
ttY ( R A 16 331

ALL CNIIIARIA 331

RNAbnfLC(IELA '. 83

T RIC LAr! I A 1 21

NEVA1 IjA 17 351

H IkLl ht A 2 4.1

OLG~A~.302 6239

POLYCHAE TA
IIANAYI!14K A SPFC IUSA 6 124.

ALL POLYCI AFTA 124

OSTRACO?. 20 4.13

AMPHI POVA
GAMMIRUiC 6

I-.YALELLA AZIECA 53

ALL AM'PHIPOC1A 1219

A SELL LiS8

I IkCEUS 3

ALL ISUIPCIVA 227

0IPTERA
CERITflO';tN lIAF11
CHIHir.~ I;&'187 3863

ALL (IIPT~kA 4 '132

E PHM R N.;P T RA
EPH~llcq I C4;

HEXAENIA14

ALL EPVMZROrPTER& 289

COL EOTERA 1 21

TR 1Cl'ITERA,
AGRY;PJ I A I

MYSTACIL'S I

ALL TRICIf'nTERA 4.1

ACAR IMA 9 186

G AS T.kI)L)iD
AW1 I COL A 7

Gr0f411MAS ISC LI VI SCE.IIS 1

GYHAIILIS 4.3

H I Sfl'4A I

PIIYSA 5

VAI V41A~ )1 fI( AP 1,A TA 17

ALL GSNP'A 103

P EL FCV POWl
PIS Iflori 173 3574.

ALL 14! 1 CYV'(f)A 3574



37

MACRU1iENTHUS OF THE ST. MARYS RIVER SIATIOl 15

tATE CEPTHIM.P fA X(N -- GRAB CCtJNTS-- MEAN NLI./M2

1/17/79 3.0 Chtr)ARI&
4Y DR A 35 723

ALL C-NIOARIA 723

RHAbr-OCGELA 3 62

NE .Al p LA 30 620

CIL IGCCAETA 1 5227

POLYCI-AETA

MANAYUNKIA spccinSA 15 310

ALL PCLYCPA(TA 310

OS IRA CC 'A 2 41

AMPHIPCrA

GAM04 AR US 1

'Y AL ELLA 1

ALL AMI'HIPPODA 41

DPERA
CERATC-POGPN I AE- 15
C1HIRO Irp.1CAE 162 3347
EHPIC10iD.1
ALL OIPTE.', 3677

EPhFtP EkL PT ERA
EPEPIPER I DAE
CPIEtRA 3

H EX AC EIR I A 32

ALL LiPtiE-EROPTERA 723

LEPIDOIERA 1 21

TRICHVPTERA
O CET IS 1 21

ALL TRICI-OPTLRA 21

ACAR I NA 165

GAS1,<CPC'IA
Ah:J I CUEL A 3p

GYRAULUS 3

~t L I f.IIPlA 5

VALVAl.A S I fr.uPA 53

VAL VA IA I R i CtP it.A 4

A.LL CASlry'fA 2'J04.

PWCYPOW.U
PIS 1 IU 1We 2?31

ALL P v'r.2231



POACRCIIEND'U5 Of TPC SI * Mt.A4' PtIVIR ST At10*l14

LUATE (EYJHPM.) I A).I;4 38 -- GRAM CO1UNTS-- MEAN NOi.IM2

IYCKA 3 62

ALL CNIL)ARIA 62

RI4AODUCOIELA 5 103

7RICLACIDA 8165

NE MAT GO A 43 888

IIftJO INEA 2 41

CL i;UCI-AETA 414 65

PCLYCPI FLTA

MANAYUN1KIA SPECIOSA 35 7 21

ALL PCLYCI-AETA 723

OSIRACUCA 4 83

AMPH IPOUA
HYALELLA AZTECA 110 2273

ALL AMPHJPCUDA 2273

I sopoc
ASE LLUS 25

L IRCEUS 10

ALL ISopflOA 723

DIPTERA
CEQ;ATOPU'J I tAE 30
CHIROn4r"4 IUE 591 12210
EM~i' I[ AC 3
ALL DIILRA 12tJ92

EP!-,P.IPP1PA
E P14 E EI OP 1ERA2

CANI IS 2

EPI-El-lk ChAE

EPPIV ERA1

H FX ACE N I A

ALL EPPC'IFROPTL(Ak4.

CflLELPT'-AA

CYT ISCIOAE 1 2

ALL CC3LEUP'IPA 2

LEPIUCPTERA 18 372

MYSIA C IDECS 16

PHYLflC 0:TRI"PLS I

PLIL'YCtf- 1;'IJPUS 11

ALL1'i.V LA L

ACA, 'N A614

GAS I :Zllr'r A
IcN H ( A 46

GYP AI;LkLiS 31

Lyf's.' A

VAt Vr.A 1,C.1 PL4 1' A I

I tI ry 1' 17% i



PACkOBENIilS OF. THL Sr. MAkYS RIYLR 39 ST Al JON

CATF CPTI-II. I I AX OP -- ,.AAH CCA~S-- P'EA' . U/

1/16/79 1.0 CNICARIA
*CVPA 2 4

ALL CNIOARIA 41

RHADVOCCELA 2 '.1

NE14ATOCA 11 2??

HIRUCINtEA 1 21

OL IGOCO-AETA 204 41

POLYC14AETA
I4ANAYUIIKIA SPECIOSA 3 6?

ALL PULYC1-AETA 6?

AMPPIPOrA
GAPMAPUS 5

MV AL ELLA 9

ALL AMPHIPOCA 2066

ISC)PODA
ASELLUS 3

ALL ISOPODA 83

0IPTEFRA
CERATOPOGOU4I OAE 4CHIRUtJOM inAES2103

EMPIOIOAE 6
TIPUL IOAEI
ALL OIPTLqA119

EPIEM CROP TER.A
CPIPEMEROPTERA
CAINIS 3

E PH E MERIADAE
EPI-EM ERA 12

FIRXAGEWd 1-

ALL EPI.EMEROPTERA 331

COL EMITECP.A
DYT ISCIOAE 1 21

ALL CnLEOPTERA 21

LEPIDOPTERA 3 62_

1RICHOPTLi%
MYSTACI~rS 2

POLYC54TRUMUS I

ALL 1PICIIOPTE.RA 62

ACAR114A 1ll 312

GASTkOV60iA
AMI I CCL A 46

GYPAULUS 79

P14YSA 3

VALVAIA ',Ift:C RA . 2

VALVAIA T PIC ActII A TA 4

ALL CA'bIi,PI'iA

PCI. F C YP MI IA
I,, IC I10', 3113

ALL PICYIPfIA 6i119



40

PA CgCtEN IMOS OFE T He SI. MA 'yS itIV Ck STATION 18

CAT L rEPTHI M.) I 4ON --GRAS COUJNTS-- MEAN4 Nfl./92

1/17/79 1.C CNICAJkIA
HYDRA 1 21

ALL CNIrARIA 1621

RHAIIOOClE LA 5 103

NEMATOCA 58 1i98

HIRUL'INEA 5 103

01 IGUCI-ASTA 224 4628

POLYCI'ALTYA
MANAYUNI(IA SPFCIOSA 65 1343

ALL IULYCHIAETA 1343

AMPHIIPO PA
IIYALELLA AZTECA 99 204.5

ALL AMPHIPL(DA 2045

1 SCPODA
AS EL L U S I

I IRCFUS 1

ALL ISOPUUA 41

DIP1MAA
C ERA1 P'UGUN' I DAE 12
clI1RcrA;1OAE 127 2624

ALL D1PTE4A 2913

EPHEHCRUP TERA
EPIPLMcP MDAC

EPI-EMLRA 3

HEX A G Hl1. 9

ALL EPKIMC.0P TERA 248

COLEOI'TEA
HAL IPLUS 1 21

ALL. CORiOPTLRA 21

I RI CV1PTE~R A
MY S IAC I UE S 13

PFIY L IC. f 'I TR(:P US 1

ALL IP.IC115P7LRA 209

ACAR ItA 6 165

GASTI'(PC.C -A
A?j I COLI A 38

Gyp iUt US 2

HEL ISrlA 1

VAL VAl A S ifir.EP'A 20

V/U VATA lRICtPT:A7A 3

ALL CtTr'AA132

P EL E C YFI1 A
p Is IF 1ti o~l 3bfi'.

ALL l'tLCCYP(11.. -



41

MACRCDEP4THOS OF THE ST. VARYS RIVER STATION 1

CATE CEPTI-IM.1 TAXEh -- GRAB CCIJ4TS-- MEAN NO./H2
----------------------------------------------------------------------------------------------------------

1/17/79 2.0 NEMATOnA 9 186

IL IGOCbALrA ss1136

POLYCI-AETA
MANAY6NKIA SPEC IISA 3 62

ALL POLYCI-AE1A 62

AMPHI PnDA
HYALELLA AZITFCA 21 4.34

ALL AMP141PODA 4.3'

1 SOPODA
4ASELLUS 5

L IRCEuS 2

ALL ISOPCCA 14.5

DIPT ERA
CERAT('pcGO 1 D&E 15
CFIRUNCMICAE 79 1632
EMPIDInAk 3
ALL CIPTERA 200.

EPHEMEROPTLRA
EPHFIAER I AF

EP,-EMLFRA 3

HEX AGEN I A 6

ALL EPF-EMEROPTERA 186

TR ICHOPI ERA

MYSIACIrES 4. 83

ALL TRICliCPTERA 83

GA ST R(; P00 A
AMN I CUA 26

GYPAULUS 2

VALVAIA SINCEkA I

VALVATA TIICAO 1.A 1A 3

ALL GjASTHI'(A 661

P ELcC:Cy pnrA
P Is II~ tis 53 1095

ALL PELECYIIr1OA .9



42

MACRCBENTHOS OF TNE SY. MAPYS RIVER STATto*4 20

DATE DEP71M(M.I TAXON -- GRAB COUNTS"- MEANJ NDl./M2

1/17/1) 3.0 CNIdARIA

HYCRA 4 83

ALL CNIVARIA 83

RHAe.ODCUELl- 1 21

TR ICLAC IDA 12 248

NE MAT oDA 19 393

01 IGOCI-AETA 238 4917

AMPkiI POPr5
G M4RAPUS I

4HYALELLA 6

ALL APPHIPUCA14

I SOPEIDA

ASELLUS 43

LIRCCUS 31

ALt. ISflPCAA 1529

VIPTERh
CERATCUoGUNJIrAE 2J
CHIRuN1m Int.E 435 8987
ALL LIP114A 9400C

E Ph1EM -R OP I PA
EPHlEN C aIDA C

E hP[- R /.- 3

HEX AcEr: IA 4

ALL L;?-EMUPFJPTERA 145

JR ICHOCPTEP&~
vYSTbCIDCS2

POE YCC(:TUCPUS 6 6

ALL TPICIPTERA

AkN 4 83

GA SIR P C-UA 2
AMI I CIIL A 2

P 1-Y S t

V AL Vf.I A S I NC F"A I

702
ALI ChST~ROPE&IA

PCI r.CyI'rjrC, 14 ?89

ALL P[E .CyI'('A



43

MACRCBENi-0S OF 114E ST. M4ARYS RIVER STATION 0

CATE CEPTI- IM. I TAX0i4 --GRAB COUNTS,-- MLAN NO./1"

2/1S/79 1.0 CNIDARIA

HYCRA 8 165

ALL CNIDARtIA 165

NEMATUCA 12 248

HI RU DINE A 1 21

OL IGOICHAETA 306 6322

POLYCHAETA

MANAYUNKIA SPECIOSA 63 1302

ALL POLYCI-AETA 1302

AMPHI P00*
HYALELLA 3 62

ALL AMPHIPODA 62

ISOPOCA
ASELLUS 2 4

ALL ISOPODA '.1

DIPT ER6
CERAIOPOC(., IDAE 7
CHIRCUC* I 0AE 92 19DI
EMPI203PAL 10
ALL CIPTERA *2252

E PHEM ERVPYP RA
EPHEMER I OA
E P1HE V'( 'A 3

HEXAGENIN 3

ALL EPI'ENEROPTERA 124

TRICHOPrERA

P01 YC941tXPUS 1 21

ALL TRICHOPTFRA 21

ACARINA 1 0

GASTR PnDPIA
AMN I C(IL A 9

GYRAULUS 21

lit-LI IS 0l-lA I

VALVAIA TRICARIIIATA 6

ALL (ASTROPODA P521

PELE( YPrDA

ALL PfLtCY0CrAIP3)



44

PACROHENTHOS CF THE ST. MARYS RIVIR STATICIN 02

OAT E DEPT F(M.) T A X(' --GRAB COuN4TS-- MEAN NU./P.?

2/18/79 1.0 C.14ICPAR IA
HYDRA 1 21

ALL CNICARIA 21

HIRUDINEA 1 21

01 IGOCIHAETA 35 723

AMPH IPODA
HYALELL A 1 21

ALL AMPHISPOA 21

ISOPODA
L I'RCUS 3 62

ALL ISOPODA 62

DIPT ERA
CERAICPOGflNIDA' 2
CH I fMICH I )A E 29 599
EMPICIDAC 4
ALL DIP~TRA 7235

EPI-EMEROPT FRA
E PHEN E PIDA~
HEX AG F.N IA1

ALL EPI-ERCPTERA 21

TN IC I-OPT E R:
MYSTACIIJES 1 21

ALL TP.ICHO'PTERA 21

A CA RI NA 5 103

CAST N CPCCA
AMN I COL A 15

GYP AUL US I

VAL VA T SIW:CEQA 12

VAt VAl y IP I Cf, I t!A TA 10

ALL GASTRCPOIA 785

P ELZacY''Pr: r.
~i sr.; iN 6 537

ALL PILECYPOUA 31



opAckcohrNTICS LJ 1Ht SrI. M4Vi NIvt STA1 IGN 03

£;AiL CE piI- IP. I AXVN 45 GRAB CCUN1b-- IVCAN NSf.jIM2

2/17/79 1.0 CtNI CAkI A
IIYEUPA 7 14.5

All. CNIDARIA 1',5

ROIABDOECVELA 2 A1

NEMAIUCA 1 21

CLIGUCI-AETA 45 ?

CECAPOLA

ORCO~rC1ES 1 21

ALL OCCAPOCA 21

CSTRACLlA 1 21

A14PH IPor A
GAMAAUS 3

HYALELL A 4

ALL Ar'PHIPUOA 14,5

I SOPCCA
ASELLVS I

L IRCEUS 3

ALL ISOPODA 83

DIPT ERA
CFI-I,;;1cAE 39 806
EM'PIODMAE I
ALL DIPTERA 826

EPHEHLP.CPTEPA
EPHEVERI0'kE

EIT1EVERA 2

ALL LPI'EP.ERUPTERA 4i

LEPIVOPrERA 2 Al

TRICI!OPTERA
P40L ANNA I

MYSTACI0ES I

ALL TRICIPTERA 41

ACAH~i~A 5 103

GAS T H ) POA
AMA~ I C(.L A 16

GY A LII US5

I-2 1 StU:'.A 2

VALVATA SINCEPS 9

VALVATA TPICI.'(I:tTA 8

ALL GASIR~r(.,I~jA 826

VISICIuM 12 248

ALL o'LLLCYPOUA 248



46

PACROLITIOS OiF THt ST. IARYS RIVIR STAI lu,4 G4

CATE r C PT ( M . T AXON< -- GRAe CrIJN1 5-- MEAN~ tiL./M2

2/17/79 2.0 CNICARIA
HYVRA 86 1777

ALL CNIUARIA 117

P.HAEOUCELA 2 4.1

NFMAlODA 4 83

IIRUOINFA

01 IGnCt-AETA 67 1384

PnLYC~iAFT '
MA.NAYUNk IA SPECIDSA 3 62

ALL POLYCHALlA 62

DSTRACODA 7 145

AMPHIPflLA
HYALELLA AZIECA -23 4.75

ALL APIHIPPOA 475

1 SOPODA
ASLLLUS I

I IRCEUiS 3

ALL ISojPrCA 0

DIP! ERA
CiiRn& - iflAE 55 1136
EMPIDIOAE *5

SlIMUiIL)AF 2
ALL CIPIER(A 1281

EPHECRUP TERA
FPHFIIFP. IDAE

HEXAGEN I A1

ALL EPIPEMEkCPI-Rf, 103

7 RICFDPT EPA

M1YS1 AC IGES 5 103

ALL 1RICFIfPTtRh 103

ACAR 114A 3 62

O AS~T ROPOC0A
APN ICO-(L * 119

CYP ALL US 17

.r*L I SCI A I

VALVATA SNC P A 75

VALVATA 7TV I CAR I ATA 79

ALI (ASTRIPUT)A (.260

p~$jfl~ PP58 1198

ALL PELLCY'LLA 1198



47

IACR0BENTIIOS OF THlE ST. M4ARYS RIVER .STATIQN
t 06

C~ATE VEPTHMi.) TAXONJ -- GRAP CCIINTS-- PEA14 f40./,m2
----- --------------------------------------------------------------------------------------------
2/17/79 1.0 RHAI3CPCCCLA 1 21

NE#IATOCA 3 62

IIIRUCINEA 3 62

OL IGOCI.AETA 97 2004

POLYCIIAFTA

MANAYUNKIA SPECIOSA 136 2?a 1

ALL POLYCHAETA 2810

OSIRACODA 1 21

AMPEIIPnDA
HYALEL LA 6 12'.

ALL A!4PtIPOOA 1?'.

01 PTER
CERA TEPOGOIVIAE 3

CHIKONOVt'IDAE 233 4814

ALL DIWTERA 5011

TR tC#'OTERA
POLYCt41~r~PUS -1 21

ALL TRICHOPTERA 21

ACAR I;A 3 62

GASI ROPODA 1

GYRAULUS 2

141 isnPA 2

LYPNAEA

VALVAIA SIfiCrRA '.9

VALVATA 7P!CAAT 62

ALL CS~nnpjr;A2872

P ELEICY P(Aj,
p I S tI 1 32 661

ALt FEICEYPOfA 
661



48

I'ACKCIiENTI.OS UF TIIL ST. MARYS RIVE~R ST AT I C- 07
CAT E tLPYF(Pt.) TAxON --GRAB cnUNTS-- MEANI NC../M/

2/17/79 1.0 CNIflARIA
HYDRA 4 b3

ALL CNIDARIA 83

RhAbDUCCOELA 1 21

NF.MATOCA 30 620

HIRUICINEA 8165

01 IGCAETA 275 5681

POLYCH'AET A

MANAYtTNKIA SPECIOSA 276 5702

ALL POLYCHAETA 5702

AMPH IPnOA
G AVMNA RUS 3

HY AL.FL LA 71

ALL AP'PHIPCCA 496

DIPT ERA
CERATOPUGONIDAE 10
CHIRUNCMIDAE 619 12789
EMPIDIDAE 4
ALL CIPTERA 1 3078

EPHEM ER0PTFRA
EPHFMFROPTERA
CAENIS 2

EPHEMER lOAE
EPP04CM R A 6

NEKACENIA 2

ALL EPHEF.EROPTERA 207

LEPICOPTERA 2 '.1

TA ICHOP7EPA
HYrCICPT IL I PAE I

MYST6CIrIES 7

OECII IS I

POLYCEN~TROiPUS 1

ALL TRICHIPILRA 237

ACARI'4A 9 166

GASI1PUP(IL UA

Ar*Ul I r I A 143

GYRAUI us 30

MlI I &,(Tt

LYIAN LA 16

V4IY SA 2

VAL.VATA 1 44LF.Pf 15

V AL V. TA T i lAQ Iri A TA. 230

ALL GAS1PU9152

H EL rC ys~r ii'
IS 76T 1611

ALL PLIM. YI(IA 1611



49

FAECHIEAITHCS OF THE1 ST. PAARYS RIVER STATION 08
VATE DEPTI-IM.) 7AxnN --GRAB COUNTS- MEAN NC,.IPZ

2/16/79 1.0 t4EMATOCA 3 62

HIRUDINEA 1 21

OL IGOCHAL FA 78 1611

POLYC'A.1 A
MAN4YLINKI4 'LCIUSA 4.3 888

ALL POLYCHAETA 88a

AMPHI P00A
liYALELLA AZIECA 6 124.

ALL A'4PHIPCUA 124

ASELLUS 1 21

ALL ISCPODA 21

DIPT ERA
CERAlCPOJGP41 IAE 2
CHIRCNlCIAIflA 113 2335
EMPIUIDAE 7
ALL CIPTEIA 2521

E PI-E rEt QOPTcR A
E PKHI ER OPT~k

EENMD2

EPHEPFRA 5

I-FXAGEP IA

ALL EPPENEROPTERA 165

7R IClGPTFRA
MC, ANNIA

MYS7TClrES 2

ALL TRICHrJPTFRA 62

ACARIIIA 6 124

GAS7IPD P fLUA
01N 1 CrL A 13

GYRAULIDS 2

HE L I SE114A 3

L Y H. A EA 9

VAL VAT,, S IN FPA 9

VALVATA I FtICAk l.A TA 3

ALL GA'JIkfPfCJPA 806

P ELEC CYPt;UA
P1 SI LIUW 29 599

ALL P41 [CYIPh0A 599



50

PACROIsENTHOS OF THE ST. #4ARYS RIVFR STATION~ 09

CATE CEP~T-(M.) TAxnN --GRAB CCUNTS-- MEAN NrO.IM2

2/17/79 2.0 CNItVARIA
-YCfR A 1310

ALI CNIPAPIA 310

NEMATUCA t 21

HIRUDINEA 6 12'4

01. GnCIVAEfA '2 IB68

PULYCP-A[-IA

MANAYUNKIA SPECIOSA 6 124.

ALL pnLYCI-AETA 124.

AMPH IP('DA
HYAL ELIA 1 21

ALL APPHIPfiDA 21

I SOPO rDA
1.IkCEUS 1 21

ALL ISOPODA 21

DIPT RA
CHIPIRNOM1OAE 79 1632
EMP I r 1 CA E 6
S IMUL) I I A 2
ALL UIPTEP.A 1797

EPHEVC PT ERA
EP1-EMEM ILIAE

EPI[MIFtA1

K-EX ACENHIA 6

ALL EP LPVfOPTfRk 3'*5

TR ICPUPTERA

POLYCtN7RUPUS 3

ALL YPICtllrIERA 03

C ASTo~oPnU A 2
&:IpIN ICOL 22

GV411U5 11

VrL I SCOA 6

L Y 11;JA t A 9

VAIVATA T I I CA ilIfIJA T A

ALL GASTRLI'UDA 74~13

P LiLf ry pfnlt'
P I SI I L4 57 1178

ALL P-ILC.Yf'UA 117Af



51
04ACRCOE?1TPUS CF THE ST. M4ARY$ ftIV&.A ST AT 10411

CAT E CEPTI(M.) 7 AXON --GkAB COUNTS- f/. A 4N 0O. /14?

HYCRA 1 21

ALL CNIVARIA 21

RHABOOCOEL A 1 21

N EMAI10C A 17 351

OL ICOCHAETA 14,4 2975

POLYCHAETA

MANAYUNKIA SPECIOSA 27 556

ALL POLYCHAEIA 558

VSTRACCflA 3 62

AMPffI PODA

HYALELLA 24 496

ALL AMPHIPOCA 496

ISOPnWA
ASIILLUS 1

LINCEUS 4

ALL ISCPQDA 
103

C IPTER A
CERATflP[.GOIJID4E 11

CP IRO'4CM I C AE 52 1014

EMPICI('AI I

ALL CIPTEkA 
1 322

i PIEM EHOP T EP A
EPHEF"EROPTERA
CAEN IS 1

I PHEVEP.IDA E

EPHEV' I NA1

HEXAGtN IA

ALL. UPPIMEACOPTLRA 207

COLE OPT ERA 6

HAL IPI ICAE36

ALL CCLEUPTEPA 
G

TRIC14OPTERA
MYSTACIL3ES 

2 41

ALL 79ICI'OPItRA 
4

ACAR INA 
362

GASHflPrV( 'A
AI!N I CrLA 

4

GYRAIJI US 5

IlIL I SI;M A 3

LYI'NAEF. t

VALVATA 5 INCEPA 60

VALVAIA TIICARINA1A 30

ALL GA'.114(O.A 
31

N' L I (YP')A

1)~4?
ALI. I'fILI CYIlrr



52

MACROBENT11CS OIF 71JE ST. 14ARYS RIVER STAY 101 12

CATE (I(PTI-IM.I VAX VIN --GRAB CCUNTS-- HEAN 140./M2

2/18/79 1.0 NEMATOCA le 372

NIRLJPINFA 3 62

01 IGOCI-AETA 199 4.111

POLYChiAETA

I4ANAY&JN JA SPECIOSA i8 372

ALL. PPLYCHAETA 372

OSTRACOr,A 2 4.1

AMPHPUUCA
HY ALEL1LA 6 124.

ALL AFP1P0DA 12'.

ASELLUS 1 21

ALL ISCIPUDA 21

DIPT ERA
CE,'AT0PnGN IOAE s
CHIR0NCIICDAE 108 2231
EMPI101 AE 3
ALL CIPTERA 2397

EP HEMEFRUP TER A
EPHLEP'IROP T QA
CAE I S I

EPHFMLR IfAt.
EPI.EMIRA 5

HFXAGENIA 8

ALL EPI-EMERU)PTERA 289

LEPIDOPI ERA 1 21

TRICF1-PTERA
F4YSTACMtES 6 124

ALL TkICliLPTERA 12'.

ACARINA 2 4.1

GASTP (PODA
AMNDI COLA 42

GYRAUL us 8

IEt. I SOPA 2

L YMNAtA 4

VALVATA SI14C ~R A 69

VALV' TA TR ILAR1'4A TA 6

ALL CASTRCP~l"A 4049

P ELfUC yP00 A
Pisir(111* 106 7190

ALL PFLf-CYPOOA 2193



53

PACROBENTHCS OF THL ST. MARYS RIVER srATION 13

IATE DEPTF(M.) TAXCN -- GRAB COUNTS- MEAN~?U H

2/18/79 1.0 OLI~nfl-AETA 11 227

MANAYIhINKIA SPIECIOSA 1 21

ALL POLYCIHAEfA 21

(1ST RACflPA 1 21

D IITFRA
C ER&TCPOUlN IUAt I
Cl-tHRM IlUAL 15 310
ALL DIPTERA 331

EP H ER ERCPT EPA

EP hr! C R,( A1

ALL EPkEr'EHOPTERA *21

GA ST RU P00
AMN I CVL A 9

GYRALLUS 7

NFL I SOVMA 2

LYM~N A E A I

VALVATA S INCERA 25

VALVATA TR ICAPI.'&ATA 72

ALL CASTROPCr)A 2397

PEE ECYPOA
P iS LI U? 19 393

ALL PFLLCYPOrA 393



54

MACROBENTHOS OF THE ST. MARYS RIVI.R STAT I'IN 114

CATE trEPT1 (M.3 TAX:.. --GRAB COUNT1S- MEA14 NO./M2

2/19/79 2.0 CNMIARIA
'PYC94A 15 310

ALL CNIDARIA 310

NEM4ATOCA .2 41

HIRUCINFA .1 21

01 IGOCFPAEYA 24 '.96

POLYCI-AETA
MANAYUNKIA SIPCIflSA 1 21

ALL PULYCPAETA 21

OSTRACC('A 2 41

AMPH I PCrA
HYALELLA 10 207

ALL AP4'HIPEIVA 207

IS GPOD0A
ASLLLUS 1

I IRCEIUS 3

ALL ISOPODA 83'

DIPT ERA
CERATOPOGONhI OAE 2
CIlRON0F I OAF 79 1632
E'IPIOIGAE I
ALL DIPIERA 1694

C PhF.NERCP I RA
C PHEVE IDAU
E PHE14F R A 1

HEX AGE NI A 2

ALL EP14EMFROPTERA 62

LEPIflGPTERA 1 21

YR ICI-OPTERAi

MOL ANNA I

MYSTACIOES 3

PJL YCFNTkr'PUS 2

ALL TRICDUCPTERA 124

GASTP(;P(!rA
AMN ICOL A 33

GYRAUL US 9

F[L I SCMA 2

PP-YSA I

VALVAIA SINCIAA 31

VMVAIA IRICARIJATA 3

ALL c.Asy-trPI)A 1632

ALL Pri.L CYP()()A (140



55

PACRCBENTI-OS UF THE ST. M4ARYS RIVER ST AT 1:i1

DATE DEPTt1-414. TAXON --GRABl COUNTS-- MA O/

2/19/19 3.0 C4 I VARI A
HyokA 57117b

ALL CNICARIA 1178

RHA6iUGCUELA 12 246

NE E'A C CA 2 4.1

IRUD I NFA 1 21

01 ICOCFAETA 72 1488

POlLYCIFAFTA
MANAYUtJKIA SPECInSA 12 246

ALL PCLYCi-ACTA 2'.8

AMPHIPO'A
GA#IMARUS 1

HY AL ELLA 6

ALL AmPHIPOtOA 145

O1I'1 ERA
CFRA1CPUOGONIDAE 6
CHIRU AICM IPAE 252 5206
EIMP I DIAE 3
ALL CIPTERA *5392

MP-CM'E0DP rEF.A
EF1EMER I VAE

EPHcmERA 3

HEXACEN'I 1

ALL EPHEMEROPTERA 43'4

TRICHCPTER I
POLYCE'Jl'QUuS 121

ALL TRICHOPTERA 21

AC AR INA It 221

CASI ROPODA 6
Ar'N I cnL A6

CYRPA UtUS4

LYfifiAUA 2

VAL VA TA IILARItIA1IA

ALL f,S TRUtPlA 1 £.RM

PELFICYPUVA 114

PIS IC IU',5 
15

ALL PELECYrDlA1 5'



56
PACIRCBEN1HIUS OF 7141' ST. VARYS RJVLIk STATlrO, 16

CAT E DEPT-EM I 1AXON -- GMAb COUNTS-- MEAN NO./M2

2/19/79 1.0 ItALIUCOELA 3 6

IRZL AflIOA 14 289

NEMATLICA 32 661

HIRLIGINEA 4 83

(IL1~OHALA 480 9979

POLYCHAr TA
MANAYUNIA SPECIOSA 72 14.88

ALL IPLYCHAETA 1488

AI4PHIPOVA

CAM M .tUs 2

FYALELLA AITECA 136

ALL AMI'HIt'OA 2851

ISOPOOA
ASILLUS 28

LI RCELIS 17

ALL ISOPOVA 930

VIPTERA
C[RAT(UPOGUN1OAE 13
CHIROND1 IOAE 808 16693
EMPIUIDAE 3
ALL O1PYERA 17024

I PH E~ER OPT ER A
FPHEVFR IDAE

HEXAGENIA *4

EPHEM ER C I IDAE
EPi-EMERELLA I

ALL EPHLMED0PTFR.A 145

C OL lOP TFRA
HAL IPL IDAE 1 21

ALL COLEOPTLRA 21

LEP1DtIP7ZRA 33 682

TRICHOPTERA

14YSTACIDES 11

POLYCF14TIOPUS 10

ALL TRICHOPTERA 434

ACAR INA 19 393

GASI RUPGUA
A-%trlI 1CVL A 62

GYkAIJIUS 50

LYMNAEA 1

VALVDWA S fjLERA 3

VALVATA lk 1fZAR IJATA 2

ALL GA.Ikfol'U,A 243e

PELECrYI'(tUA
P15II;IIM175 3615

ALL PCLLCYI)DUA 34615



.CkCb~th I CS U I I I-L Si I. PAIkyS P~ IV' w 5 SIAI ION 17

C)li F iPtI(14. 3 TAXON~ -- GRAII MINTMS- #LAN NLJ./M'

119/79 1.0 RjAp.CICrtLA ~.124
IRICLAC lVA 21

NE MAT Ci: A 302 2107

HIRHUC tiirA 5 103

CL IGOCII.LTA 385 7995

PiJLYCt.AF TA

MANJAYUtiKIA 5PCCI0SA 2)0 4339

ALL P(,LYU!ALTA 4339

h1YALELLA AZILCA 71

ALL AMb' PPOU Igo ee

I SUOfL
ASLLLUS 6

LI ICEliS 3

ALL ISOPLIDA 186

CERAT(TlO01I OAE 20

CHIROW(I IDAiE 230 4.752
E1MPIDIA 4'~ E

ALL rJPTEPRE 524.8

EPEPERYI.PTFRA
EPtER I UAE

3-EX ACEN IA 1

ALL EPHEKFROPTLRA '393

LEPIDCOPI RA 121

TR ICF-U;PlEP A
MYSI ACMlES 2

PHYLOCEPJ THCPUIS I

POLYCENTRC POS 3

ALL TRICi'(PICPA 124

ACAR UNA 35 310

GAST R CPC 1 A
AI'N ICP'L A 9

GYRAOUL I

VALVKYA S I1iCEPA 53

VALVAIA TR 1cMr I'llTA 4

ALL CASIRC0 1'('A 3306

PISIVII111 257 5310

ALL P'd d.YP(UA 5310



58

I0ACRC$4Ek1HoS OF THE ST. MARYS RIV~ft STAT IVN 1

CAIC tEfpjf-(. I 'A WN. -- GRAB CCUUIJTS-- WiAN~ ?d./?M,

2/19/19 1.0 RHACCOCCELA 1 21

14FHAI (WA 1'. 269

1HIRUOINEA 3 62

01 I~C(1-AiTA 104 21'.'9

POLYCI.AF T4
wANAYU-4K IA SPEC IUSA 14 289

ALL POLYCP.AFTA 269

AMP~I PCA
IIYALELLA 45 93%)

ALL AMPH~IP(JCA 930

JSf)POUA
ASELLUS 2 41

ALL ISOUUA 4

DIPTrRA
CERAT6PUCO~f!D ~k 25
CM IRONLIt bb 7l fi
ALL LIP1ERA 2293

EPPtlaFR I CAE
EPIIF MFR A 3

K.XAC'J I'A 1

ALL LPHLt!LROPTI-HA *2f9

1RICPLP17.HA
MCI Afl, A 2

MYsTkC Ir'ES5

CLCFT !S I

P;L YC F!. I R UP S 2

ALL 7IHIPILRA 201

ArAR IfA 9 186

GAS TR0UI'(A
AMN[CCL A

HC1 IS( ti A

LYIl'NAf 3

VAL VA1.A !l I*.I,A 43t

VA V I . C , I t I A.?2

ALL 7149 .Y~iP ~~



59

PACRCO(NT14OS OF THE ST. 'ARYS RIVER 5TA II O
t
i

CauE CIEP1HIM.) TAXC"J -- GRAB CCJ'tS-- MEAN NOl.

2/19/79 3.0 Crj l I A
I-Y NZ A 14 269

ALL CNIOAqIA 289

RI, 'A Pi C 0ELA 3 62

NEMAl OVA 3 62

H IPUC) I'.A 7 145

OL IG(JCI-AETA 122 2521

CUPEPL".EA 7 1',5

(,STRACODA 3 62

AMPH I PCOFA
HYALFLLA 12 21

'

ALL AMPPIPI2.A 468

ISOPOVA
ASELLUS 22

.L IRCEUS 22

ALL ISV'P(J0A

CEPATrPnI;IT, [CAr 15

CH1Rc:'th It.L 37%) 7t44

M' I CAL 7

ALL LIPTERA e099

EPh'[V P('P I ERA
EPHLrILR I PAF

PEX I (FI-v IA 14

ALL EPIEIP'..RCP T rPA 2 F'9

COJLEUPTLRA 
1 21

TPICHCPT~kA

HYSTI DFS 5

P HY L (-CEN T OPU S 9

POL YCLN TRrCPUS 4

ALL YR ICHCJPlI.RA 372

ACAR IfA 
165

GA TPLPODA
At.t iCC L A 92

GYP "LL US I

PIHYSA P

VALVATA '. I NCR A 17

VALVAIA 1-7 ICAf :J [A I 1A

ALL (-FTk. )PI L 62A

I' t LI C Y PrftI I.

P I',III 113 235

ALL Pf t I C.YPI)



F A CI(. L1N1I-US C;F hi S .1 P IA, Yb I Vefi6 $1 SATI LN U I

LAI L ULFI kI f,. I IA(1 60Xll -GAI% CUNTS-- IMEAN NI1./14,

3/17/79 1.0 Cti I ;Ak I.

HYIkA17 351

ALL EN 1 CAR JA 351

kHiAMiCjjC(L A 9186

N F 4AI C U FA A 83

H4IRilLINLA 4186

(lL IGflCi-A;:TA 421 8698

PULYC-ilETA

MA14AYIINK~ IA SprC JOSA 220 4545

ALL PGLYCI.AEA 4545

COtPE PIt U A 4 83

AM P IV F? A
liIV.L ELL A 29 599

ALL AM1I-IPUCA 59

1 SOlPtIDA
ASFLLI'S 4

L IRCEUJS 2

ALL ISCPUOA 124

C IPTERA
CER/.TCPC:GU,., IOA.- 7
CtiI'Ut,Crl IDAE 184 3801
EIMP I L, I nAiL 13
ALL IJPIER.A 4215

IPH EM F ROP FR A
CAENEIS I

cPl~;E F IA 3

F.EXACEiItI

EPHFMERELL 11)IL
EV EVEP.LLL A1

ALL LPHEYERCIVT1F 207

LEP IDL)PTEA 6 124

I RI Ci-f-P7ILk~A
ItYIUPT I IL InFA F I

.'AYSIAC KE 5 7

PHYL IjCLlFI Rt'IJS 3

PULYCF ! ,Ikr'T'tS 2

ALL IRICHGluIRA 269

ACA'I?..% 8 165

G.%STRPJtf??.'
M!?4 1ICC L 115

LYt Ii -A IUC4

VhIY SA 4

VAL VA TA 'Ii411

I'1 L C Yit 10A
I n.131. 2 tj 1

iLL Pt I Ii Y~it. 1,f 17 10



61

10ACCNTHOS OF THL ST. I4AkYS RIVCR ST AT ION 02

CAT E DEPTI- IM.) IAXON --GRAB COUNTS-'- MEAN NU./m2

3/17/79 1.0 Cli 104kI A
I-Y CNA 3 62

ALL (NI(.ARUA 62

01 IGUFtALTA 24. 496

POLYCI-ATTA
MArJAYLIN' IA SPIC ICSA 1 21

ALL. POLY-AAFT A 21

C(JPEPIcI. 3 62

APPI PUA 2

IPYfLELL4 2

ALL AMHFIPOVA 21

I SOPOU;A
ASFLL4.JS 1 2t

ALL IOPCCA 21

V IPX ERA
C~lI H!~(' 1tAE72 148ft

ALL C1PTERA *1529

EPHklMHRGP1 FRA
EP14tHEH IfAC

I P H0 Ri(A I

ALL E('H&VLRCDTRA 21

ACAR Iia 1 21

GASTFK.I'CLA
AYIICIL A 30

VAt VATA SIF.CLP-N 12

VA1VATA IRICAPIF.ATA 2

ALL CA' 4 IRIJP(IA 909

ALL PiLrfCYPU(CA 186



62

VACRC[YEhUCiS or THE ST. IIARYS> RJVU . STATI101 0 3

rAT r LP II-(F'. ) T AXrfN -- G.RAB COu.'4S-- ME AN NO./P12

3/11/79 1.0 ()LiCVCI-tLTA 3Z 661

POL YC I-A TA
MANfYilrK I A SPEC IOSA 1 21

ALL PCLYCI-AFTA 21

AMPP I P'FC
HYALELitA 3 62

4 ALL AIPP-IPC)EI. 62

I SOPOE;A%
ASFILuS 1 21

ALL ISDPODA 21

DIPTEkA
CEkATCPCICCtrI I'C I
CIIIRC14CMr ICAE 32 661
ElopIL Ic*4E I
ALL IUiPiLRA 702

EPI-Et'LkCPT EPA
fPIlEf'ERiCAE

EPHOAFRA I

ALI EPIEDIERGPTERA 21

ACAR INA 1 21

GASI R(P(JCf.A
APN ICCLA 1

LYMN ACA 1

VALVATA SUrICERA 6

VALVAVL I I C . INJATA 1

ALI ATf~Pr 496

PEL'ECYPPOA
P I SI cIt U' 74

ALL fiL 'CYPUI A 145



MACk0?J'ENTHC OF II-E S1. MAkYS kIVER 63 Sl AT JU'N

CAT E CE'T I- IM. I TAXI'fi --GRAB CVIINYS-- PLAN tNO./P

3i111/79 2.0 CIA I A

HYDRA 38 15

A LL CNIL'ARIA la85

RIABCDOCCEL A 30,

TRICtAE IVA 20 4.13

NEMAIODA 1 21

1IIIR1ICPNCA 2 3 '.75

UL ICC~I-AETA 36k 7892

POjLVCI-hFTA

MANAYU:IKlA SPSCICISA 1 21

ALL PCLYCI-ANEIA 21

OSlHACCCA 1 21

AMPHIPGOA
GAVPfRUSI

HYAL ELLA 53

ALL APOPHIPODA 1116

SSOP(CA
ASELLIJ 117

L IRCEUS 52

ALL JSD)PPCA 34q2

DIPTERA
CERATflPCG(iN I DAE 4
Chi.RcrLI' ICAC 675 1394.5

$Ii-IL I I CAE
ALL DIPTERA 14131

EP"EMEP lOAF.
IIEXAGcN I1A 3

ALL [PI EI -tROPTERA 62

LEPIDCP7LRA 2 41

TR ICK-PILRA
AGRYPN IA I

MYSTACIDES 5

Pi-YLLCLIJTPCPU!) 9

PULYCEN 1RCPIS 6

ALL JR ICFVPTtkA '3'

GASTRC'PCUJA
AII L [I A 432

CAP P EtUNfA 4

GCrJICIiA.SS LI. jj.CI!. J

GYP40LUS 52

ItL I SCI'A

VALVAl A S IVA. P A L

. LVY Ir I 1. 1 .A.;

ALI .'II I N.1 u('

ALL I'l IrLYPIft ,



P A-'(I~h 1 4OS Ul I ltSi I. P'IYS k IV 'R 64 %IATIN 06

It '~ *M T I. x(+ -- u.ktA C0UTS-- PIFAN tNU. fMl'

3/17/79 1.0 PIAILUOU LLA 2 '.1

l~i~lATUCA 6 12'4

H I RUV IN~ I A 6 124.

01 I GtC I-A T A 123 254e1

POLYCM6( IA
MAMIAYONKJK 1!, Pt:L 104 48992

ALL POLYCHAtLrA 99?

COPE PC IA l*21

SSIR A CCI; A 6124.

AMP IIPC I A

HylALELLA AZLICA9

ALL API'hIPOOA 207

ISCOPOLA
ASELLUS 1 21

ALL IS('POPA 21

DIPTE'RA

CHlkNrl' IDAE- 291 6012
EP'PICICAE 6
ALL 011171:,.A 6219

~ItPI - WA
E PHEVL IROPT P A
CAFII 2

E PI .FiIlIRA 2

ALL EPPLHEV0P1(P.A 124

ER ICtIUPTFRA
FYCIkCPTI A 1

14YSTAC I DES I

POLYCE;4TPLPWS 2

ALL IRICHCPTCRA 83

ACAR INA 8 165

GA ST POPr 1) A
AKN IC& LA 130

GYRALLUS

F-EL 15CYA 8

LV P A A 9

Pl:YS I4

VALVATA SIf:C(kA 14t

VALVATA 7rICAiIJ ). 66

ALL IAS1IkmPV(LP 4.876

ALL P1 L(CYP'LPA 132?



PACACOMOS O5 F THE $T. MARV$ MIVIRm Gs STAT10% 07
Daft CEPTIIP.) I AXI --Ga" COUNTS-- lot&" k9./KI

M4VL.MA is 248

ALL (NIC6ANIA 2',3

NEN"ATOCA 63 42

CL IGC(AETA. Ii2521

901vCI'AEIA
MAI4AVYIiKIA SPECIOSA $491

ALL PCt.YCIAEIA $661

AMPHIPOCA
NYALIELLA 4611JCA II227

ALL £PPHIPOCA 227

SIPTERA
CERAIOPOGINIO&E9
CHIRONCH ICAE 199 91
EXPIMPIAE
SEIMULIMIUE
ALL DIPTEI 6301

1101-lEROPTERA
4EPHCI4EPIDAE

LPHEMEIkA

AL EHERfOPTERA 2

LEPIDCPTIER4 21

TRIC"CIP1EM~k
.eYSiTAoCs S 103
AL lAICHNOPIERA 123

-ACAR INA a 165

ARM ICULA 61

GYRAULUS 37

hEL I SC."A 2

VLAASIZICEPA

------A----------NT 3

PISIIJ;IU04 *s 930

ALL PFLtcYVpn0A 930



66

PACRLUBEITCS CF: iI ST. P.ARYS RJv[R ST tI I U., 08

CAT E rEPTF ( M.J TJAXON .--GRAB MILNTS~- MEAN Nfl./HZ

IYcIA 5 103

ALL CfI UAP IA 103

OtHAIRCLCOEL A 1 21

NE MAT10C A 6 124

H VID IN A 1 21

CL IGIICIAEIA 32 661

POLYCF-AETA
MAW.Ytjf IA SPEC.1OSA 10 207

ALL POLYCI-AETA 207

SOSTRACI)DA 1 21

AMP IPGDA
HYALELLA AZIECA 2 41

ALL AP*PhiPf;rA '.1

DIPT ERA
CERAT PO,rF. IDAE 4
CH IRO(,:M~I C'L 73 1508

ALL CIPICR. 1611

E PH41LVF. Rr PTERA
F PI~R IDAL

1-EXACEd IA I

ALL EPHLIAEROPTURA 21

IR ICF-JPJF P. A
P(ILYC F II RI.PlS 1 22

ALL IPILI'CP7L&A 21

ACAR 1 l4A 3 62
bA.',IK LI' I bA

AMN I CD'L A 2

GYRAULUS 9

H-E L I SUMA I

PIIYSA 2

VALVAJA SINCIRA 19

VALVATA 7 P ICAP, I '.A IA 3

ALL GtsrPvPCUA 744

PULl( CYI . D)A
p I S IF C ul 12 248

ALL PI.LI-YPOIIA 2411



67

IACR0eENT140S OF THE ST. tlARYS I4IVk-A Sw Ilu4 09

CATE CEPTH-M. I TAXt:N --GRAS COUNTS- MEAN NO./M2

3/1179 2.0 CK.1DARIA
I-YCIIA is 310

ALL CNIDARIA 310

RI4ABDCtICEL A 1 21

I4IRUflINFA 2 '.1

CL IGOCIALTA 136 2810

AMP14IPOCA
GAIIPARUS1

t-YALELLA AZIFCA 2

ALL AlMPll!I'DA 62

I SOPOOA
ASELLUjS 1 21

*ALL ISC'PODA 21

C IPTERA
CERAICIPUCAINII-AE 2
CIPIONCMI~tE 130 2686
EfMPIGICAE 3
ALL CIPTERA 2 78v

EPP UE14 OPT EPA
EPFEIIEP I(%AL-
F PC LI.fU14A 2.

I'EXACii IA 16

ALL EPC4LfAEROC'FFRA 372

LEVID1UPIERA 1 21

IR ICHCPTLRA
I-YCRCPT 1110; E I

HYSTACIU~S 2

POLYCENTROPUS I

ALL IRICt~nPTfRA C3

AC AR! 1A 1 21

GASYPOPflfl.
IN I CU. A AI

GYPAULUS 16

VI.VA I PCIA7

VALVAl A I P IC(.AP 1144TA f4

ALL (,A%11;1 P[.r.A 4C4 17

Pf LfCYIP(,UA
P l II r Itor 5 k 1 11%

ALL II CYPFLA I1'



F A LPC II ILS LF I L- SI. P
4
AXY!S hI vf.K 68 SI A] UN

C:AI E rUPTFII. I I AXrN -- ,IkAh COUNI 5-- 14FAN NO./M,'

3/i ,/ 74 1.0 CNliI k
1-YURA 4 83

ALL C141DARIA a3
Rf(AfADOCCILL A 1 21

N E IIA I U C A 11 227

H~ I RUG, M~E A 6 124

OLhIC,LC§'AETA 145 3016

PCLYCIHAETA
MAtJAYINOd1A SPTCltuSA 12 248

ALL POLYCIrALT.1 248

AA, PP I POO ',A
G A I 'M A ,LS 2

HYIALCLLA AZTEC'A 34

ALL AI PIP(CA 744

IS OPCCA

ASELLUS 1

LIRCELS 4

ALL )SrCO&A 103

DIPTLkb
CERAlCPUGU;,IDA[ 26
CI'JRlrfr, IAE 105 2169
EMP ItICAE 5
ALL CIPTLkl. 2810

EPtHEM!RPPTFTP A
EPHLt' r)PO TLRA

CAEN~ 1 5

EPPLIALRIDhE
* EPHEVERA 2

FFX AC EN IA 13

ALL EPFFI'EP.OTiI.A 413

COLEOPTI HA
HAL IPI ICAF 3 62

ALL CCLt'UPTERA 62

LEPIM'PTERA 3 62

TR IC 'LPT t A
MSTAiCII)ES 3

PlL YCLI TROPUj I

ALL 7R ICI4IPTERA 83

ACAP' ilA 3 62

GYPAUL US 8

I'tLi I SLI'A 3

LYV 'IJ ALA I

PI-Y ,A1 6

VALVAIA 9

VAI.VtI ,. rT ' A f:TA 44,

ALL I A!,1IKCPUi.lA 39~a87

PLF YIli'l' Alf9

At 1. 1, ' 1C 1, 1Y' : 1A 1 ol1'4



69
POACRDtANI IIUS iur 1i~ ti sy . vy s I, IV vi S T-% I I t'!.

CATE C(PTF(04.I1 AtXOJN -- GftAH C~tjidi -- fir .u.

3/16/79 1.01 C~j If: a IA
HYC'PA 2 '.1

ALL CNIUtARIA

PHAOL0CCEL A 1 21

NFMI4A (.,nA 99 e4

IL ICOCI-AETA 666 13760

PCLVC'AE TA
1AA4AYU'JV It. $PLC IOSA 139 24 7 ?

ALL POLYCI-AEIA 2V72

CUPEPOEA 1 21

AMPIPCEIA
GAPMARUS 2

HYALFILA AZIVC.A 12

ALL APHIPCDA 2e9

ASELL t;S 6

L IF.CtUiS 7

ALL ISOIPOf)A 269

CIPI(RA
CERAT17PUGCNMLAE 12
CHIRbXM ICAF 162 334,7

ALL CIPTLI.A 30677

El't tu'.RA

HEXAGEPN1A 13

ALL EPF:VE(IPTCRA 331

COLzCP'TtPA

HAL I LCAE 2 '.1

ALL CIDLEO.'t"FRA 41

7RICtC.PT.RA
iiY(.kCVPILhA 2

94YSTac if-cs 9

ALL lsICiLY11irA 22?

A CAR l jA 6 124

C ASI.' ( C LA

A~l PI IL .A 62

VALVAITA Siti~f.% 1

At VtAI.,iF.~



70

I*ACRNt ENlkOS CF TIHt ST. VARYS RIVLR SlAIlc.4 1

CAlL CEPTI-('.~ I IAxr.j --iGRtD cCL'N1$- MEAN ,L.*~

3/16/?19 1.0 RHAteIGCLEZLA .1 21

NL14AICCA 2 '.1

£11 IGCCI-At IA 1L17 21

Mt,14AYt)jV' It. SP FC I LSA 49 IJ12

ALL I'CLYCI-.fIEA 1012

AMPFI PC11A
HYALELLA AZTFCA 5 103

ALL AMPHIP0.04 103

LIPCFUS 2 4

ALL ISflPOCA 41

DIPT FR A
CERA1:PEUN IDAE 4
ChIPRNOIVA 6C~ 9 11139

ALL ClIP71IRA 2025

EI E ME P CP PS A

ALL EPI-Et'CROPIt5 '.1

I-At I P ILIA E 1 21

ALL U.LEUPTr,--' 21

iLYSlAC Iii' 2

ALL 1RzICliOPIIR. 62

ACAP INFA 7145

s, IrN I C 'L A 9d,

CVI ',:Ul,1

W.LI V !I T 15

VAI l~ ') I 'a, ' 1 1 1t

P E L PC C Y A



PCA( M-Lhl kCS C It L 51 . VtiYS III LK 11

~.3/~j79-2.0 ---ChILARIA .- -. -

1t.YCRA 31 6'c

ALL CKILAKIA 640

RIl-AprLCCF.L A 9 q

IRICLAtICA 121

CL iCtCC-AL TA 231 '.112

PCLYCItI 1A

A'L CLYtI--A~lA -_______________#215

C APPA ~RU 5
IYALTLLA AZTECA 4.7

ALL Ah-IPr4LA 99?

ISEPLA

.1 '1rrA 27;

Ck.AI C PL Cc'! I rA F 35
- -----____________EV C I R I. IZ _______________ 3 36 r;.,.

tFX~tI~t IA (I

--- LL -01 ESEPCPJERA - -______ _____2,

-.. ~iI E ICPERA A__- ~ L. L

I' V ST/CI CF~S

PI-YLCCCi]FCPLS 4

PCI.YC(-N7 (Pl,5

tLL 1101CICP1(H.% i

ACARM~A 24 '9

C AS IV( I C L A

- -- ~-LYKI.LLLS -4__~~~~~ ~J1------------

- - -p-IIy SA - -2

-~~~~~~--- --------L-~5.L!,\-- 7

ALL I5.IC'

1.1,It It 2Z4 56

.4 t I' LI t LP I A



72

PACCEPMIIS Cf I~ 1,T. MtRYS RIVER STAI JON 15

VAIL rLP7IHm.) T A X f', -- (-RAS COUNTS-- M'.AN NO./11?

3/16/79 3.0 CN Jt)AkIA
liY(1KA 25516

ALL CNdLVARIA 516

POIAK CCOrLA -2 41

14EMATOUC A 4113

Ii IRUC I f. cA 7 145

01 IGC-CI-.A W2 1901

POL Y C iAE T A
MANAYONKI'IA SPECIUSA 19 393

ALL POIYCAEALA 30,3

OST1RArUA L165

AMPI, I PCO.

ALL AIVPIIPOUA 41

VJP]I[cRA
C ERAI C POGONl I rAE 15
CIHCNM~I AE 26L. 5537
EPPICICAr 5
SWIUL1I IDA(I
ALL CIPlERA 5971

EV'1E?' EF:CPUR A
EPHEI'L, 1(AI
HEX AGr(: I A 11

ALL EPlEVEPr(2EA 227

L EP I COF'-I . A 2 41

IR I b-q?)P IIR
I-YC.RCPT I L ICAE I

MYSi AC IM~.S 4

PIIYILL III kPUS1

ALL Tr 1CIGPIRA 4

ACAP MA~ 166

Al'tj ICt L A 17

FCYRI.I'A 2

pily "A I

VALV:.1AS 1II 1. 4r A

V-L VCYIA P f'P *4 1

ALL Pqit iNII A i



P A CRCREN I-CS LF I FL ST. VAikY E RIVER 73 STAT Ioli I

CAT L tEPTl-(M . I lTAXrr, -- G;RAB COUNTS-- P4 ' N N./)

3/16/79 1.0 CrlI VAR IA
fl ,RA4 a 3

ALI. CNI(IAP.IA 83

RHABCOCCELA 7 145

NEP AT Gt A 6 124

H I UflIjJFha 20 '.t13

01 1GOLFtL-A 268 5537

POLYCF-AF1 A
MANAYUWKlA SrFCIOSA 34 702

ALL. PCLYUCT 702

CV1P;A1 21

O)STRACC-IA 1 21

A?4P H PC PR

1-YALELLA 226 4669

ALL t.FPliIPC'&A 4669

ISOPCLA
ASELLUS 19

LI R CUL. 23

ALL ISUPODA 866

UIPTERts
CERATCPCGOO DAP. 21
CiIpptr~, IctAi 599 1237S

AL11 dIPTE 12b5i

EPI-E' ERC'PIER45

FPIRA 3

hEXACENjIA 7

&LL I:PK~;''RPrLkIA 2C '

LEP ICOPTFRA 33 68Z

MST ACIDES IS

I4y L C C E 1-.-1F-rP US 3

VC' C rC'1F'CA'US f

ALL TPICnflLR;- 55b

PLE I P1 I f:

C ,RI IX VPAE 2 41

AUAR I I 33 6 P.2

OPA SI ip,A
AW1; I C( L; 1

CYR AMf i's5

1.T . L ~:1

V LVAI t I -V

Ml I L i



74

P'AC K:t.(Nr lOS EJ I l-t S I. IA AVY ' I Vt 4 STIl IoG 1 7

CAlL t LPTIV". I TtXON' -- GftfiI cnu~Nts-- lFEAa4 %dJ./lik

3/16/79 1.0 RHAOL'CCU1LA 3 6

NI PAl le A1 372

PikuDINFA 1 21

CLICOCI-ALTA 39 806

MIAKAYMIA I prC IfSA 19 393

ft fLYUI 1 393

OS T HAWCCA 12 2'.8

AMPP~IPLLI.

I-Y LLA t.2ILCA 51

ALL Arpo IprhA Iji'.

ASr-LLS 11

L ItCljLS 11

ALL ISUPUCA A55

C I PTI P A
LI ,RAl ClmGrmjIbAF 19
Cl- IRL Lit MEA 191 3a

vpP If IVAL 2
ALL CII'TEkA 46

IpIrii I E (PI 01N

CA FN IS 2

lfX AC LN IA 6

ALL Ul'lEWOUPL,110420

"YSIAC ILFS 3

Pln CLO V11? 5

ALL MWIL A PLO A27

ACVA I b 11

v t L V A I, A S Nr a71

A'1LI (AlO A

P LI C LI 1 11

D, I L f A



75

VACRCAENTIIOS OF TH~E ST. MtYS'RIV-R STAI ION 1

CAT F E PT HW .i IAXON -- GRAB MIUNTS~- FEAN r.O.IM2

3/16/79 1.0 NEMATOCA 5 103

H Ii RUE EA 1 21

01 IGCCAETA 125 2562

POLY0tAiTA

MANAYUr 4 K II SPEC IOSA 3? 764.

ALL POLYCI'AETA 764

OS1R A CUf: A 6 124.

AMP141IP(ODA

1-VAL Ft LA AZ TECA 19 372

ALL AMPHIPrOA 372

DIPTFqA
CERATCP0G0,'j lAF 19
CHIRU.NorlI AE 89 1839
EMPIOIDAE 2
ALL CIPTLRA 2273

SP HEmE (,PTER A

CAENI isI

EPI4EMER1,04E
EPHEI "ERA4

HEX AG Er. I A 11

ALL EPHEMEROPTERA 331

IRICHOPTERA
MYSTACIDES 6 124

ALL TRICHOPTERA 124

HEY'IPlTflA
Cl)IIX ICAEC 1 21

ALAR UJA
ARRENtIRIS I

01I-FR 10
ALL ACARINA 227

GAS YROrPMoA~.
A'AJICUiLA 105

LYK. IAEFA 2

VALVAIA SI:iCE_,'A

VALVAIA rklrARIATA 7

ALL 6ASTROUDA 250U

P151(11UM 814 1735

Al 1. PLL'.CYPhiI.1 1735



14A CL It1 I-OS CF I FL SIT. VAPY S R IV&R 76 $V1 (P 19

CA] c CEPlt-(M.L ) AXtIN -- LkAII CLUNrIS- McAN No./I-./

3/1/79 2.0 CNICAklh.
1-V IRA 121

ALL CrNIOAR1A 21

RHA~C0COLA 165.

IRICLAC ILA 41 04.7

N EMAT~nA 21 434

i.IHO IrA 121

01 IGCCI-ACTs 154 31E2

P01 YCi-AW IA

MAAUN1 5Fc 1C~st 1 21

ALL POrIYCI-AF1A 21

U S I HA cr ; A 3 62

APIPHIPUnA
HYALCLLA AZIECA 20 413

ALL. AMI'ii PCUA 413

ASELLIS 3

LIRICEUS 9

ALL I SOPLDA 248

DIPT IRA
CERtTCPl,(' '. fbAF 3'
Ci-IPI C>PMICAL 262 5P,26
EMP IC' ' 1' 7
ALL 6bj~A o73

EPF-'ERC.PTFRA
EPPFIIL'jUA-

LVI e-' (FkA 2

I-'ExA~' IA20

ALL LPI L%.4tP~i& 455

I UP IECPTELR A 1 21

TRICPC'PTEP,'
MYS TALLIVES 13

PPIY LOULIT QU P U 3

PLJLYCL'J1 ,PUS 5

ALL I7IlCFPlRIA

IcokIx ICAc 2 41

A( t.R Pi A 16 331

G * , iC I 1, '4

V' I IY :It

' Y '

L11 i'I*' .



77

VACRtbENTI-OS UF TI-L ST. DVA1YS P1V R STAI ION~

CAT E OLPTH(M .I T AXIN -- C.RAB C(iUNJ1S-,- MFAN NO.1

3/16/79 3.0 CNI(VAklA
4Y (;A A .2 41

ALL CUJIL.AU4 1.1

RHAUsCOC('iL A 1 21

IRICLAC IUA 3 62

NEM.A1OCA 21 434

Ill P.O 01N CA 1 21

CL ICOCI-AETA 105 2169

COPCIALCA 2 41

OSI RACOPA 1 21

AMPIPPL)A
HYALLLLA AZTECA 3 62

ALL AMPHIPO;A 62

IS CP C A

ASELILS 14

LIRLEUS 2

ALL ISC-PUCA ~331
DIPTERA

CERATOPu;ONIP1[AE 11
CF~kL~jC~lrl-27556]

EMPI CIPAC 2
ALL 01PILRA 5950

EPI-EEIRGPV.Z A
EPI-EiEi~ I CA
HEXACNI A 16

ALL EPl'dI;EkC;P FRA 331

7RICF(IplERA
MYSTAC 1(11S 3

P01 YrlNfT.4:V~iS 3

ACAR41 4.q 1 U6

U~ A Si T: C~ Pt r- A
AIN I C L A 35

VALVA Io. S W, EP .

IL 1. Yr A

ALI 1111 t.Y"W3'- ff y



78

V .A CKC ENTKI-O~ F IFL- SY * VAPYS R I V STA7 ION 0

CATE U'EvTIH. TAXIN1 -- GRA1s COUNTS- PEVI NO./*'z

4/19/79 1.0 C11II IA

ALL CNJIAtRiA 103

NLHIAT LUrA 2 41

OL JCCOC)ALTA 103 2128

POLYChA!dTI.
MAW~YLt' K IA SPFCUCSA '.695

ALL PQLYCFA' TA 950

0STRAUCrA 1 21

AMPH~IPLJrA
VYAL ElL A 2 '.1

ALL AMI IIPrODA 41

ISO RI.C A
ASELLUS 121-

ALL ISCPUCUA 21

SI PTERFA
CFUA Tr'Pr~rlpll'4E 2

ALL L'IPTER!, *1859

EP1-EEC PT ;P A

PF -v ER I 0 1.1

ALL tPIIP--PPTL,l 145

LEPlUCIPTERA 1 21

ACAR PA 7 145

GASTR(P(rtA
A.N I fL11

CYRI4JLU!, 33

L Y fI' At F A1

IPY s A

VIAI.VAT A S I'!, I 4A 35

ALL lA~jd,1 ,W4II 4215

I IL LLYOUGA
PT I UM lu 2.1f66

ALL FAO'426e



79

IPACRCRlENTHiOS CF T~t ST. MAR~YS PAIVER STAT ZUN

CATE I1LPTHIM.) TAMA( -- GRAB COUNTS~- MEIN NO.

4/19/79 1.0 CNICA.RIA
HDA1 21

ALL CNInARIA 21

0LIGCCI-AETA 21 434

DIS7RACIOrA 1 21

AMPI- IPLVA
C AP A RU S 1

MYALELLA 1

AL AMIPODflA 41

DIPTIER A
Cu IRCC' ICAE 26 537
EN.PIDICAE 2
ALL CIPlERA 578

E PHEME R P TEPA
E P -EMEID~ICA I
EPI-LPOERA1

ALL EPHLMLROPTERA 21

GASTROPMrA
AP'N ICrCi A 17

GYRALLU S 2

VALVATA TkRU.PATA 3

ALL CASILKiLA 455

PULECYPLI;oi
V IS DCI UP 2 4.1

ALL PFLI.LYPLA'A '.1



80

F'ACRCFENDk-CS EF T -E ST. M-,PY5 RIVER. ST rIO10U4

CATL 'EPlI(. ) 7 XO -- CRAB COUNTS-- MEAN Nfl,./IFI'

4/19/*I9 1.0 NIEMiAICEA 1 21

CL 1CCIAETA 71 1'is6 7

CC)P EPU A 1 21

AP4PH I PC rA

HYALLLLA 2 '41

ALL AIPOIPLUA '41

(JIPTER4
CLRATCPCGL'.: 1CA I
CHIPC;\'C1. ILAL 91 isbo
ALL UIPTERA 1901

HAlLJISCIi4F
F. At I I S C- I

ALL EPI-LlLF(PTU'A 21

LEP!I(' i P CA 1 21

ACAP IrA 1 21

GAS I ( CP( C A.
A!1 I~ ICU t-L 23

GbI~lr.iPSIS LIV SC.S I

VALVI.IA s, V1t F P;. 17

VALVITA 1 I (AR{IT:ATA 7

ALL CAST$rFr'jlA '92

PLL LCyr r,A

Pt SI I I u 7 145

ALL Pi',_VAYV6! A 145



81

FOACRLBEtJTI-CS OF TI-E ST. MAR4YS RIVER STAI IU'J 0

CATE DEPI- Ill. I T ax N --(.kAb cflUNTS-- . FfN NJO./M

4/19/79 2.0 CNICARI.1
l-YCP.A 1 21

ALL Cj4flA-IIA 21

RHAbCCCCILLA 1 21

PIRUOINEA 1 21

01 IGOC,AEIA 4107

1 SOPflI)A
ASELLUS 1 21

ALL ISOPOnA 21

0IPTFRA
C EkAT CPOk;O' I DAE 4
CMl.I ROPICtP IlE 101 2087?
EM PI CI C A 4

ALL CIPTEPA 2?52

EPIE'fPFA
P lit* EP F P A

ALL tP1-A.F',CPTE.QA 21

GASTRI PCLA

(crJICrASIS LIVFSC6'4S 2

GYP AUL U 4

PF-VSA I

VALVATA SINCEPA 21

VALVATA TP~ICARI'.AIA 40

ALI, G.ASIRt'PCLA FS.I 3

Pr 1 Cypr-rA
pis SIC Iu., 1 2293

ALL P11IF CYIL'l .1 2 7 Y3



82

I'ACKgEFNTI-US L;F Tt-L 11 . Mt.RYS P V LR ST AI I~lj 06

DAYL C. rEPT F (m. - TAXCN -- GRAS' CCUN*TS-- t~r-Ati NO./,v'?

4/19/79 1.0 CjilarRIA
HYLRA83

ALL CNIDARIA 83

Rt4AP0CULA 5103

IJCMATUCA 5103

HIRUD1NEA 4 83

01 IGOCI-ACTA 161 3376

POLYCI.(1 A

MANAYUNK I A SP-q [f 0 A 111 2293

ALL PCLYCVA. T 2293

liYfLFLL4 *,ZIF(.A 8 165

ALL APUIPCUA 165

ISLJPCJA
ASELLLS 2 dl1

ALL ISC'P0fA 41

SI PT ERA
CEkATCPPL,(iICA it

Cu l~,'~L I ~19, 404J'9

ALL UIPr1RA 4.177

E*-k'P 3

ALL rPI EPCPrlPTFRA 186

LE£ I' I PTI R A 2 41

RHO ANN:A1

HYSTA I' Mt,

S FT(?1t;FS 5

ALL TO [CHuIVT' RA 62

AC AR 1I . 9! 196

GAz> T UPC UA
Aw4 I CflL A S

G YRA I LU S 39

vlLVArA .I: RA 214.

A1. C'u. [Rr'PnA 10(66 I

PI 1 9 YrPCI.A
Ii I I Y 1~ 2'44

tl 
Q.Y'4



83

VACRPENJII-US OF I-E $1 . 14ARYS R I V.5 STAY ION

CATE r.EIT P(Pl.) TAXON -- GRAS COIIUI1S-- MCAM. NO./

4/19/79 1.0 CwirARIA
HYL'RA 36?

ALL CNIDARIA 6

RffA kC0CO EL A 2 '.1

NEMAT CD A 2 '.1

OL iCOCI-AETA 36 744

POjLYCHAEI A

I'ANAYLI.KIA SPECIOSA 32 661

ALL PIJLYCI'AFTA 661

COPEPLCA 1 21

OSTRACnDA 4 83

AMPHIPCDA
MY AL ELLA 10 207

ALL AAPhIPCOA 2Zo7

AS=LLVS 1 21

ALL ISnPO!rA 21
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Appendix 2. Drift net catches at Frechette Point and Six Mile Point
in the St. Marys River, February 15-April 21, 1979.
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Catches in drift nets fished at the Frechette Point high impact site,
February 1979. [Macroinvertebrate and fish catches are shown in numbers
of individuals; macrophyte catch is plant material surface area in cm2;
detritus is dry weight in grams.]

Dates and hours nets fished
2/15 2/15-16 2/16

Station Component 0900- 1700- 1030- 1230- 1400-
number of catch 1700 1030 1230 1400 1600

Macroinvertebrates

7a Mysis relicta 0 13 0 0 0
Gyraulus 0 0 2 0 0
Caenis 0 0 0 1 0
Paraleptophlebia 0 0 0 0 1
Chironomidae 0 0 0 1 0

7b Mysis relicta 0 1 0 0 0
Gammarus 0 1 0 0 0
Gyraulus 0 0 0 0 1
Valvata sincera 0 0 10 0 0
Hydra 0 0 0 28 27
Hexagenia 0 2 0 0 0
Mystacides 0 * 0 0 2 0
Chironomidae 0 0 6 5 1

7c Chironomidae 0 0 0 1 0
Oligochaeta 0 0 1 0 0
Hydra 0 0 12 38 27

7d Hydra 0 0 51 5 4
Mystacides 0 0 0 2 0

Chrionomidae 0 0 5 1 6

Total macroinvertebrate catch 0 17 87 84 67

Macroph tes

7a 0 0 39.0 114.2 124.6
7b 0 0 19.6 45.8 133.4
7c 0 0 0 0 1.4
7d 0 0 0 0 78.4

Total macrophyte catch 0 0 .58.6 160.0 337.8
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(table continued)

Dates and hours nets fished
2/15 2/15-16 2/16

Station Component 0900- 1700- 1030- 1230-. 1400-
niunber of catch 1700 1030 1230 1400 1600

Detritus
7a 0.099 0.456 0.044 1.103 0.109
7b 0.175 0.368 0.384 5.497 0.971
7c 0.194 0.506 0.952 11.058 0.468
7d 0.093 1.226 0.522 14.643 0.719

Total detritus catch 0.561 2.556 1.902 32.301 2.267

;Fish

7d Cottus spp. 0 1 0 0 0
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Catches in drift nets fished at the Frechette Point high impact site,
March 1979. [Macroinvertebrate and fish catches are shown in numbers
of individuals; macrophyte catch is plant material surface area in cm2 ;
detritus is dry weight in grams.]

Dates and hours nets fished
3/13-14 3/14 3/17-19

Station Component 1515- 1030- 1445-
number of catch 1030 1730 0900

Macroinvertebrates

7 Hirudinea 0 1 0
Ephemera 0 1 0
Agrypnia 1 0 0

9 Chaoborus 0 1 0

10 0 0 0

Total macroinvertebrate catch 1 3 0

Macrophytes

7 22.20 252.92 0
9 6.40 0 104.48

10 96.56 18.82 21.00

Total macrophyte catch 125.16 271.74 125.48

Detritus

7 1.227 4.657 2.441
9 0.877 8.839 1.407
10 1.092 2.706 2.489

Total detritus weight 3.196 16.202 6.337
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Catches in drift nets fished at Frechette Point low impact site, March
1979. (Macroinvertebrate and fish catches are shown in numbers of
individuals; macrophyte catch is plant material surface area in cm2 ;
detritus is dry weight in grams.)

Dates and hours nets fished
3/13-14 3/14 3/17-18

Station Component 1500- 0930- 1500-
number of catch 0930 1745 1000

Macroinvertebrates

2 0 0 0

4 Amnicola 0 0 3
Physa 0 0 1
Lirceus 1 1 0
Hydracarina 1 0 0
Simulidae 4 0 0
Chironomidae 2 0 0

5 Gammarus 1 0 0
Hexagenia 1 0 0
Baetidae 1 0 0
Simulidae 3 0 0

Total macroinvertebrate catch 14 1 4

Macrophytes

2 0 0 0
4 0 16.80 53.26
5 0 2.42 0

Total macrophyte catch 0 19.22 53.26

Detritus

2 0.112 3.666 0.478
4 0.402 0.175 0.544
5 0.763 0.934 0.471

Total detritus weight 1.277 4.775 1.493

Fish

4 Cottus spp. 0 0 1
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Catches in drift nets fished at the Frechette Point high impact site,
April 1979. [Macroinvertebrates and fish catches are shown in numbers
of individuals; macrophyte catch is plant material surface area in cm2 ;
detritus is dry weight in grams.]

Dates and hours nets fished -
4/20-21 4/21

Station Component 1600- 1330- 1530-
number of catch 1330 1530 1730

Macroinvertebrates

7 0 0 0
9 Hexagenia 0 1 0
10 0 0 0

Total macroinvertebrate catch 0 1 0

Macrophytes

7 0 0 0
9 0 9.88 0

10 0 0 0

Total macrophyte catch 0 9.88 0

Detritus

7 0 0 0
9 14.083 3.506 2.029

10 0 0 0

Total detritus weight 14.083 3.506 2.029
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Catches in drift nets fished at the Frechette Point low impact site,
April 1979. (Macroinvertebrates and fish catches are shown in numbers
of individuals; macrophyte catch is plant material surface area in cm2 ;
detritus is dry weight in grams.]

Dates and hours nets fished
4/20-21 4/21

Station Component 1500- 0930- 1100- 1300- 1500-
number of catch 0930 1100 1300 1500 1700

Macroinvertebrates

2 Mysis relicta 1 0 1 0 0
Baetisca 0 0 1 0 0
Chironomidae 0 0 1 0 0

4 Hexagenia 0 3 1 0 0
Ephemera 0 3 0 0 0
Chironomidae 0 0 1 0 0

5 Campeloma 0 1 0 0 0
Hexagenia 0 3 0 0 0

Total macroinvertebrate catch 1 10 5 0 0

Macrophytes

2 0 0 0 10.84 14.14
4 0 0 2.90 0 0
5 0 0 0 0 0

Total macrophyte catch 0 0 2.90 10.84 14.14

Detritus

2 3.810 0.846 0.204 0.549 0.562
4 1.772 15.209 0.511 0.122 0.295
5 0.770 1.464 0.289 0.701 1.312

Total detritus weight 6.359 17.519 1.004 1.372 2.169
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Catches in drift nets fished at the Six Mile Point high impact site,
March 1979. [Macroinvertebrate and fish catches are shown in numbers of
individuals; macrophyte catch is plant material surface area in cm2 ;
detritus is dry weight in grams.]

Dates and hours nets fished
3/13-14 3/14 3/17-18

Station Component 1545- 1045- 1415-
number of catch 1045 1.715 0930

Macroinvertebrates

12 Physa 1 0 0
14 0 0 0
15 0 0 0

Total macroinvertebrate catch 1 0 0

Macrophytes

12 107.28 90.48 144.22
14 17.12 34.62 0
15 52.76 5.86 12.36

Total macrophyte catch 177.t6 130.96 156.58

Detritus

12 0.045 0.095 0.013
14 0.238 0.242 0.307
15 0.211 0.100 0.074

Total detritus weight 0.494 0.437 0.394
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Catches in drift nets fished at the Six Mile Point low impact site, March
1979. (Macroinvertebrate and fish catches are shown in numbers of
individuals; macrophyte catch is plant material surface area in cm2 ;
detritus is dry weight in grams.]

Dates and hours nets fished ,
3/13-14 3/14 3/17-18

Station Component 1615- 1130- 1400-
number of catch 1130 1700 0915

Macroinvertebrates

17 Corixidae 0 1 0
Lirceus 1 0 0

19 Amnicola 1 0 0
Mysis relicta 3 0 2

20 Physa. 0 1 0
Mysis relicta 1 0 1
Isonychia 0 0 1

Total macroinvertebrate catch 6 2 4

Macrophytes

17 21.32 83.32 0
19 0 14.12 0
20 25.98 5.48 0

Total macrophyte catch 47.30 102.92 0

Detritus

17 0.085 0.269 0.407
19 0.459 1.453 0.238
20 1.172 1.738 0.833

Total detritus weight 1.716 3.460 1.478



Appendix 3. Record of vessel passage made through the St. Marys River
for January 16-19, February 13-19, March 11-18, and April 18-21,
1979.
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Catches in drift nets fished at the Six Mile Point high impact site,
April 1979. [Macroinvertebrates and fish catches are shown in numbers
of individuals; macrophyte catch is plant material surface area in cm2 ;
detritus is dry weight in grams.]

Dates and hours nets fished
Station Component 4/21
number of catch 1400-1600 1600-1800

Macroinvertebrates

12 0 0
14 0 0
15 0 0

Total macroinvertebrate catch 0 0

Macrophytes

12 1.44 82.20
14 0 0
15 0 0

Total macrophyte catch "1.44 82.20

Detritus

12 3.655 0.109
14 0 0
15 1.164 0.675

Total detritus weight 4.819 0.784
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Catches in drift nets fished at the Six Mile Point low impact site,
April 1979. [Macroinvertebrates and fish catches are shown in numbers
of individuals; macrophyte catch is plant material surface area in cm2 ;
detritus is dry weight in grams.]

Dates and hours nets fished.
Station Component 4/21
number of catch 1430-1630 1630-1830

Macroinvertebrates

17 0 0

19 Amnicola 0 1
Lirceus 0 1
Chironomidae 0 1

20 0 0

Total macroinvertebrate catch 0 3

Macrophytes

17 0 0
19 " 0 10.58

20 0 0

Total macrophyte catch 0 10.58

Detritus

17 0 0
19 0.071 0.308
20 0.050 0.009

Total detritus weight 0.121 0.317
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Record of vessel passage made through the St. Marys River for January 16-19,

February 13-19, March 11-18, and April 18-21, 1979. [U.S. Coast Guard Radio

Log data provided by telephone, July 16, 1979, by QM IC, K. Andrea, U.S.

Coast Guard Station, Sault Ste. Marie, Michigan; (a) estimate provided by

K. Andrea; (b) data from Alger, 1979.]

Date and Time
vessel estimated (a)

Date reported observed (b ) reachin

reaching Nine study area

Date Vessel Name Direction Mile Point Date Time

1/16 Presque Isle upbound 22:29

A.M. Anderson upbound 22:46

A.H. Ferbert upbound 23:35

1/17 W. Cohen upbound 17:28

2/15 P.R. Clarke upbound 23:11 2/16 12:50b

C.J. Callaway upbound 23:25 2/16 13:04b

2/16 J.G. Munson upbound 09:39 2/16 13:28b

3/11 A.M. Anderson upbound 13:14 3/13 09:00 a

P.R. Clarke upbound 13:23 3/13 09:15 a

3/14 Imperial St. Clair upbound * 10:20 3/14 11:02 b

C.J. Callaway downbound 10:46

R. Blough downbound 16:26

3/18 Imperial St. Clair downbound 06:23

C.J. Callaway upbound 18:30

R. Blough upbound 23:12

4/18 R. Blough downbound 09:00

C.J. Callaway downbound 09:53

Fort Chambly downbound 10:21

J. Dykstra downbound 10:56

E.R. Breach downbound 12:23

4/19 Bai Como II upbound 22:34

G.A. Stinson upbound 23:02

C.M. White downbound 02:07

Sharon downbound 04:14

Tadoussaz downbound 09:53

P.D. Block downbound 15:22

J.N. McWaters downbound 20:35

J.O. McKellar downbound 22:14
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Table continued

Date.and Time
vessel estimated (a)/

Date reported observed (b ) reaching
reaching Nine study area

Date Vessel Name Direction Mile Point Date Time

4/19 E.L. Ryerson upbound 23:45

4/20 Quedock upbound 04:00

A.M. Anderson upbound 05:00

A.H. Ferbert upbound 14:18

Senniville upbound 15:11

E.D. Barber upbound 16:01

R. Indiana upbound 16:35

Federal St. Laurent upbound 17:12

Texaco Warrior upbound 19:20

Elton Hoyt upbound 23:02

Quetico upbound 23:03

Armco downbound 00:45

G.L. Mauthe downbound 01:50

'West Run downbound 10:54

C. Victory downbound 07:51

Hochelaga downbound 14:21

L.R. Desmarais downbound 15:25

Doan Transport downbound 14:44

Canadock downbound 16:29

E.B. Green downbound 21:19

4/21 P. Thayer upbound 04:13

W.R. Roesch upbound 06:29

M. Miner upbound 09:41

Lake Shell upbound 13:36

C. Callaway upbound 13:48

E.R. Breach upbound 14:25

Georgian Bay upbound 20:44

E.L. Block downbound 06:25

rlgo Soo downbound 07:10
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Table continued

Date and Time

vessel estimated (a)/
Date reported observed (b) reachin,
reaching Nine study area

Date Vessel Name Direction Mile Point Date Time

4/21 Sir J. Dunn downbound 07:57

Fort York downbound 08:45

Elgo Indiana downbound 10:50

Murray Bay downbound 15:10

A.M. Glossbrennen downbound 16:20

Simco downbound 17:41



Appendix 4. Incident light (in foot-candles) measured with a submarine
photometer at the surface, middle, and bottom at Frechette Point
and Six Mile Point, February 16-April 21, 1979.
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Incident light (in foot-candles) measured with a submarine photometer at
the surface, middle, and bottom at Frechette Point and Six Mile Point,
February 16-April 21, 1979. The last column (%) is light measured at the
bottom expressed as a percentage of light measured at mid depth in the
water column. (Ice thickness not measured (a); broken floe ice only (b).)

Stationdethon T IIncident light (foot-candlcs)depth Time ice thick-

Date Station (m) (hours) ness (cm) Surface Middle Bottom t

2/16 7a 1 1310 46 5,000 2,800 440 15.7

1330 46 1,200 370 80 21.6
7c 1 1310 46 1,000 400 70 17.5

1330 46 5,500 800 300 37.5
7d 1 1310 46 1,200 290 42 14.5

1330 46 1,200 410 83 20.2

3/18 2 1 1500 38 370 140 65 46.4
4 2 1500 30 320 52 35 67.3
5 3 1500 24 350 110 52 47.3
7 1 1445 61 430 170 60 35.3
9 2 1445 41 370 80 45 56.2
10 3 1445 27 480 120 66 55.0
12 1 1415 51 580 250 64 25.6
14 2 1415 52 450 73 50 68.5
15 3 1415 46 560 84 42 50.0
17 1 1400 a 740 180 60 33.3

19 2 1400 a 760 110 50 45.4
20 3 1400 a 930 130 49 37.7

4/2 1 b 2 1 1100 540 260 190 73.1

1300 1,700 1,200 710 59.2
1500 760 580 290 50.0
1700 540 390 210 53.8

4 2 1100 530 420 250 59.5

1300 2,500 910 500 54.9

1500 820 370 290 78.4
1700 480 290 170 58.6

5 3 1100 570 120 52 43.3
1300 2,000 330 160 48.5
1500 730 190 77 40.5
1700 530 140 30 21.4

9 2 1330 1,300 550 420 76.4

1530 1,900 870 640 73.6
1730 330 210 120 57.1

12 1 1600 1,100 170 25 14.7

1800 210 39 8 20.5
14 2 1600 1,200 320 130 40.6
15 3 1600 940 360 150 41.7

1800 190 72 21 29.1
17 1 1630 950 190 43 22.6

1830 140 4 3 75.0
19 2 1630 840 420 270 64.3

1830 140 54 47 87.0

20 3 1630 I"'0 390 250 64.1

1830 220 52 36 69.2



Appendix 5. Fishing effort and catch at Frechette Point and Six Mile
Point in the St. Marys River, January 16-April 21, 1979. [Each
lift at a station represents one piece of gear fished overnight for
one night; two traps were fished at station 4 on March 17 and April 20.]
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Fishing effort and catch at Frechette Point and Six Mile Point in the
St. Marys River, January 16 - April 21, 1979. (Each lift at a station
represents one piece of gear fished overnight for one night; two traps
were fished at station 4 on March 17 and April 20.]

Date gear Catch
lifted Station Gear Species # Total length (cm)

Jan. 16 14 Gillnet -- 0 -

19 Gillnet white sucker 1 34

Feb. 14 9 Fyke net -- 0 -

Feb. 16 14 Fyke net white sucker 6 35,36,38,40,43,50

March 15 14 Fyke net white sucker 2 43,44

March 16 9 Fyke net -- 0 -

14 Fyke net white sucker 1 44
19 Fyke net white sucker 5 39,40,45,46,46

March 17 9 Fyke net -- 0 -

14 Fyke net white sucker 2 43,43
19 Fyke net burbot 1 67

white sucker 1 45

4 Trap sculpin

(Cottus sp.) 4 -

April 18 9 Fyke net -- 0 -

14 Fyke net white sucker 7 37,40,41,41,42,43,
44

yellow perch 1 32
19 Fyke net lake herring 1 39

northern pike 1 56
white sucker 7 38,39,41,44,45,45,

46
longnose sucker 1 41

April 19 4 Fyke net white sucker 18 36,38,39,39,39,41,
41,42,43,43,43,
43,44,45,46,46,
48,48

yellow perch 1 31

9 Fyke net burbot 3 66,74,76
white sucker 3 43,46,48

14 Fyke net white sucker 1 42
19 Pyke net burbot 1 86

lake herring 1 18

April 20 4 Fyke net white sucker 2 41,44
Trap ninespine

stickleback 1 -

sculpin
(Cottus sp.) 1



Appendix 6. Comments received on draft report circulated for review
on August 6, 1979, by the Great Lakes Basin Commission.

i I I I I I I
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August 16, 1979

David A. Gregorka, Administrative Director
Great Lakes Basin Commission
P. 0. Box 999
3475 Plymouth Road
Ann Arbor, Michigan 48106

Dear Mr. Gregorka:

This is in response to your August 6, 1979, request for comments
on the two draft reports that are a part of the Environmental Evaluation
Work Group Fr 1979 Studies of the Winter Navigation Demonstration Program.
The drafts are entitled as follows:

1. "Effects of Ship-Induced Waves in an Ice Environment
on the St. Mary* River Ecosystem'

2. "Environmental Monitoring Plan"

Regarding the first draft, we suggest that the following be

added as Item 10 to the Executive Summary on pages i-iu:

"The report describes and summarizes field observations
only. It neither endorses nor implies any conclusions
from these observations. Before reliable and valid con-
clusions can be drawn, more detailed field work must be
mad* to support any hypotheses that say be generated by
the report."

Regarding the second draft, the report needs a recommendation
as to its application since funding of the monitoring plan is discouraged.
We feel that the outlined plan would make an excellent reference In the
EAGLE program.

Sincerely,

V. M. Beard, D/reetor
Bureau of Resources Programming

A Equa.l Opportunity Eimployh


